
TECHNOLOGICAL TRAITS 1 

The aspects of typeology based on technolog ical traits , form , function , 

materials, tradition, and distribution in time and space are many and &aried. 

Certain typeology models based on technology , form and function may be unique 

in that they will include only one of these characteristics ; or they may be 

sterio- types including all three of these attributes . Due to the blending of 

the many subtle features and characteristics of the specimen , it is difficult 

to establ i sh hard and fast typeolog y rules to include the numerous cultural 

traits of a specific type . This paper will be concerned with the tech­

nolog ical traits of the aborig inals ' stone tools and their relationship to 

typeology and is intended to assist in separating flakes and blades for the 

purpose of relating them to cores and techniques by an interpretation of 

their mode of manufacture . For purposes of analyzing assemblages, all 

flakes and blades will be called "flakes" althoug h existing literature d9es 

use the term splinters , chips , spalls , blades , lamaller fla kes , lamelles , 

bladelets , prismatic blades , flakes and blades . 

Experiments carried out over the pgst years have afforded a basis for 

some conclusive evtdence regarding the mode of manufacture . Hopefully , 

these experiments will shed some light on the J?-b2 ig,ina l li thic inrl9-stries ~Ji jf) , ,, ~ 
, I and will poi YJ t out the magnitude ')f debita ge flake study .~ Results of -¥al). us I 

; 1-j /).I • t 

experi ments will be cited to project t he need for additional research on 

types not yet fully understood . Those not fully understood will be 

hypothecated on the basis of conclusions drawn from the experiment and 
.l # L 

possible techniq ues will be postulated. ~xperiments ha ve dec reed that before . ,, 
final judgementAbr analysis can be made , must replicate both core , flakes 

and blades in all aspects and characterists . Further , ~nless a replica of 

the original can be duplicated by the same technique - not_gne , but many 
. ~7 - t. $', {).-

times - one can go far af iecl.d with theory alone . There are definite laws 
,.,.,I . .,,. 

of ~iea:] m:td mechanical properties of materials and applied force whlch ~ 
<; ~ remain constant,~ if the experimental results are the same as t h ose of the 0 

,./41.I' l. ,, aboriginal , then we · may conclude tha.t the techniq u e s used ~e much the 
'­I 

ffi 
C, 



same . The holding method may vary the .direction of flake removal and 
0../ 
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cause..-1variation in flakes and flake scars , but the actual mechanical prin-

cipals of pla tform preparation and applied force remain constant. 

"- b.,....r ~ />' */4 J: ~ I 
I ..-;r - / I • /;;-, ")"-'~ 

J ~1 (• 
My attempts to replicate flakes and cores haveA~ own that-i/ma&rials , 

tr( --4;,-t ~ J ~ t> I. &,k/t.-rt-, . ~ 
muscular motor habits of th6-I :w..e-rlfer, distinctive _traits , human behavior · 

patterns , evolution and phylogeny , conscious planning , traditional 

development , outright invention , pride of ·workmanship , and the need for 

superior tools provides an insight into the lives and economy of the 

prehistoric people who skillfully fabricated stone tools so necessary 

for their existance . My attempts to replicate the tools of this very 

complex industry ha¥e increased my respect for prehistoric mans ' 

knowledge ofi materials and~ sourcej and,,,~a~try o~ fashioning stone 
o...l ~~ t L1,•/ I'~,,,, . .12/:/• :/ 

into a formidable weapon orAuseful tool • .uc:.-o;aa. unbelievable control of 

muscular coordination ; an ability to visualize the artifact within an 

irregular block of stone; understood how to overco rT)e the mechanical and 

physical problems necessary to produce a a seful end product , and he had 

a consistent and precise ability to calculate angles for projecting forces 

of variable intensities . 

Typeology based on technological traits will have a greater 

consistency of habits and rhythms of flake removal whether it be an 

individual blade , flake , or a complex artifact . Technology also 

demonstrates not one but many traits whether the analysis be of a simple 

flake , blade or even the more complex phases of tool- makin~ . Debitage 

can indicate definite technological traits and techniques that may be 

useful in distinguishing at least one phase of a cultural complex . 
I ) _,,;, t 

-~ II ◄ (/,, ' ' :C•o.i.e examination of both flakes and · e scars will readily reveal the 

technological traits and te chniques which associate 'themselves with 

tradition , environment , and distribution in time and space 1 and may reveal 
,_; 

~ traits developing into more refined techniques in different 

geographical regions and periods of time . There appears to :be both 
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singular and parallel technolpgical trait phylogeny based - in pqrt -

on environmen-:J and showing a need for a definite tool to per.C'orm a certain 

function. An infinite variety of core, flake and blade forms must be 

considered to separate the techniquesused over a~;~~•L span of both time 

and space . It is the writers ' feeling that flake study will resolve 
, r- eJ.L' 

.cer-t--ai-n types of flakes pertinent to only ~rtain grou ·:,s of people in , 

' e-er;sa:i:i.1. periods of time and ~ rt!'.'lin geographical areas . 

Typeological manifestations pertaining to te c hniques and tech­

nological traits should consider the adaptation of material varieties 
J 

to both techniques and func tion be.~e certain materials have a direct 
/t'r' 

bearing on the11 te hni_que and the proposed function o-r • this mat8rial . 

Since the aboriginals1material preferences enc ompassed both technology 

and function , this could weal be a diagnostic trait . For example : Many 

times)and for technological and functional purposes , he preferr ed andr 

chose granular and coarse textured rocks when obsidian or a vitreous stone 

was readily availa b le . 

Sorting artifacts into form categories is useful for rapidly 

c lassifying certain artifact types such as projectile points and their 

related forms , but it cannot be used alone as a basis for typeology . 

Artifacts - other than unifacial and bifacial implements - are too 

variable to have form alone considered . Measure·"lents and shape can and 

do vary with the individual problems pf function . Or , during manufacture , 
-t/t l.,>r , 

it may be necessary to modify~ because of imperfections in the m~terial 

or a miscalculation b y the worker . 

The functional category of' tyneology should be related to both 

form and te c hnology . Functional analysis of tools - except hafted arttfactf 

will probably always be a matter of conjecture , but flakes removed by use 

will indicate the manner in which the tool was held and in~~~tion it 

was drug or propelledo H.o for m of the tool must conform to 
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the specific function for which it was designed. Many unmodified blades 

and flakes were used freshly struck from the core and are a definite 

tool type - such as · a backed knife. These tool types require special 

techniques of detachment and only through examination of the use flakes 

can their function be determined. 

It would be difficult for any one p9rson to conduct experiments on 

all core and flake types or to understand fully all the permutations of 

the features that go into the making of cores and their flakes and blades. 

But we can broaden our knowledge and resolve certFtin types by 8. careful 

study and analysis of flakes , blades and the debitage resulting from 

their manufacture . Flake analysis is basic to a concept of technological 

studies and is an important factor of flake , bl~de and artifact analysis. 
C..j)fi,. :;- VI ·' / ,..;u; ,,. ,; / t?.,J ' 

tThe analysis of flakes and cores i..i:n. .... .....,......,~it:.t. w:ttl,::QOpe:.tlu, ~ , .,.,..6utlin~ 
..e,A/-, . ~ .. ,,, (7 

the variables ~~din stoneworking and ahow how they are overcome 

and controlled by different techniques . Consideration of the debitage 
/),t' l._. ' < I 

flakes found at the occu_pat,ion site and11 relating this waste material to 

stages of flaking techniques required to nroduce the desired size 

and type of flake, blqde , or artifact_;is almost a necessity for it will 

give a true picture of the various technological stages of manufacture . 

Admittedly, debitage flakes are not as glamorous as the stone tools or 

cores , but they can be just as interesting and can f'urnish inf orm"ttion 

not found on the core and the artifact . These usually only show the last 

stage of the several steps of manufacture , whereas the waste fla1.rn s can 

give clues to the primary, secondary or intermediate steps of fabr iaation. 

Proper flake analysis should show the development of techniques 

traditional with each generationknd any parallelisms in development;as 

well as other techniques which are highly specialized for particular 

functions . 

As more flalrn assemblages are analyzed in different · geoi,;raphical 

regions and related to different periods of ti~e , the need for such a 

study will become apparent. 



5 

Flake tool industries are represe nted by residue and debitage of the 

various stages of development of the artifact from the initial break of the 

raw material to the completed imple ment . The quality and size of the flaking 
' "''' i i• I , o.>- / > , ) .. .t. 

residue will normally be proportionate to the distanceAfro~ the source 6f 

raw mater i a3jbut an occupation site located near a large quarry is more 

likely to have flakes representing all phases of their particular techniques 

of manufacture . Should the archaeological site b~ of some distance from the 

source of raw material then several stages of manufacturing are apt to be 

absent. 'rhis is du.e to roughing out , blanking.land preforming of the art if act 

at the quarry . In this case, the flakes representing these phases of tool 

manufacture will occur in the proximity of the material source . Unifacially 

and bifacially worked preforms found at the quarry are generally made by the 

core technique using direct percussion . 

By comparison of their diagnostic attributes , flakes are determined to 

be simil.9.r, or the same, and then one may select one or two as being re­

presentative of form and technique . Studying flakes aYJ.d ultimately relating 

them to various tool types will indicate the cultural technological traits in 

modes of manufacture and will greatly assist in obtaining a sharper 

definition of a complex in a cultural area . The debitage flakes from the 

making of just a single artifact may number several hundred whereas the~ 

artifact is often considered individually without placing too much emphasis 

on the surface flake scars . But,( even when these surface scars are evaluated , 

they usually cover only the last stage of fabrica_.tion whereas :he A.e( bitage 
'-' •. , , ✓ ,,~ ,, I 

I 

flakes which occur in conjunction with this would give us · the true 

The flake is far more useful in determining the technique than tvie flg,ke 

scar for the platform and part of the original lateral edge of the artifact 

was rernoved with the flake. Sometimes a remnant of the platform may remain 

on the artifact but it in no way represents the contact surface of the flint­

kna pping tool . Further , although the flakes removed fr 0rn the artif8ct can 

be uniform , they may leave scars on the surface that are multi-directional . 

Uniformlv ~laked artifacts bear scars that appear to dunlicate artifact 
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types , but)in realit~there is no exact facsimile . There Rre dupli c ates in 

technological traits but there is no exact duplicate artifact. Like fingerO 

prints , each is distinct and a mould o+' one artifact, ne-1.b v bC± · . _JC§.f:d,Ua£v, 

would not fit the mould of another. The elements involved in manufacture 

are not that sterotyped and the human margin of variation is too ~reat . 

Analysis of' flakes will show a greater consistency o-f form and attributes 
Q 
t:..oJ:: it is only necessary to consider one unit rather than the composite 

units that compose an artifact . It will be much easier for a student to 

separate flakes into different technolo~ical categories than to tvpe artifacts 

if he considers the surface character of the artifact together with the form. 

Projectile point forms are probably the most consistent of the flaked artifac t 

types , but they too vary with the whim and needs of the maker . While their 

dimensions 3.re vari9-ble , their mode of manufacturing is generally constant. 

An outstanding and well- known example of the variation in ~arm but 

consistency of technique ax~ is the poin~s found at the Bison Kill site 

excavated by Dr. Joe Ben Wheat (Olson-Chubbuck) . T'.'lis site yielded a large 

population of unbroken and mint - condition projectile points and was devnid of 

the discards and debitage usually found in zone s of occupation . The flaking 

technique of these points was consistent and uniform , with only slight 

variations - yet they vary in size and-f-0rm . Unfor tunately , we do not have 

enough occurences of these finds for they are a fine example of what actually 

went to the field and they furnish much l{nowledge regarding technology and 

typeology . Because of their unique mode of manufacture and because t hey 

are in mint condition , a thorough analysis of t~is collection should resolve 

the consistency of flaking techniques and the variation of form and size . 

Because of the nature of the material being worked and the human element 

of change and error involved, there are many characteristic variables and , 

therefore , stereotype of flakes and artifacts cannot be expected but we can 

look for consistency . Consistent differences refle c ting minor and major 

changes in techniques of flake and blade re ·"'loval can be noted when the fl gJrn·s 

are separated into the stages of their taxonomy . Each stage will readily 
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demonstrate the rhythm attained by the worker a nd then there will be a 

greater consistency of flake types. Categ ories, similarities , and like 

attributes will s how the development of pa tterns which 'will denote the 

phases a nd stages of the part they played in the development of artifact 

types w~ich will greatly assist in the interpretation of the cultural 

traits . Because of these slight variations and variables, the flakes 

should not be appraised individually but rather by the manifestations of 

their traits and techniques . 

I r ecently had an opportunity to study collections at Idaho St9. te 

University , 'flashington State University , University of Washington , 

University of British Columbia , University of Arizona , Unive r isy of 

Colorado , National Museum at Victoria , Canada , Museum of Man at San 

Diego , Californi a , Southwest Expedition Field School at Vernon , Arizona , 

Denver Museum of Natural History site a t Kersey , Colorado , and the 

informa tion t E gleaned from these c ollections has been most rewarding 

a nd emphasized the need for debitage analysis for numerous technological 

traits and techniques were represented . My personal rapid method of 

surveying flake assemblases was : (1 ) Sepa rate the flake parts into 

categories of abberant , ill- formed , and broken material which would 

serve no functional purpose and not of the proper size for modification 

or artifact manufacture . Then isolate the unbroken flakes which are 

useable or may even show signs of function . (2) Flakes Stre then arranged 

in roT,rs with the platforms on the proximal end facin ~ the sorter for 

these ends provide t he bulk of the informa tion pertaining to technology . 

(3 ) Then the mid- sections and the distal end of the flakes are a r ranged 

in a like manner . (4 ) The proximal ends (those bea ring the platfor~ of 

applied force) are then regrouped by segregating those with like 

platform characteristics . These characteristics are further explained 

in this text . 
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Percussion flake assemblages fall into two classes - the 

debitage flakes from artifact manufacture and flakes and blades made 

either to be used freshly struck or to be modified into tool types 

characteristic to blades and flakes . It is not the intentionp of the 

writer to infer that there is a major cultural difference between 

debitage flake assemblages derived from artifacts percussioned by the 

core met ~od and those derived from the modification of large flak~s ot 

blade~ . Both techniques can be used by a single group of people and 

it is only important to be able to recognize these techniques when they 

make their appearance . However , the core method is a wasteful technique 

and discards a greater amount of debitage than does the modification 

of a flake or blade . The use o~ the core as a source of blades or 

flakes is an indication of ·mans ' first economy for it provides quantities 

of useable flakes either modified or unmodified , whereas the artifact 

made by the core method provides only a single tool and much waste 

material. 

'rhere are numerous types of flake specializations . Many now 

existing in collections have no terminology , yet they could have 

considerable diagnostic value in the interpretation of technological 

traits. At present , the only separation of flakes seems to be blade ­

like forms , yet there are numerous technological techniques and flake, 

specializati0nsused to remove blades from cores . The term "blades" 

encompasses a vast array of flakes with parallel sides with "Their 

length being two times their width" (Francois Bordes, Les Eyzies Lithic 

Technology Conference, November, 1964). Individual analysis of such 

assemblages will readily ~emonstrate that they fall into two 

technological patterns which are distinctive to that group alone - the 

mode of manufacture and the refinement of production . One cannot 

separate flakes and blades according to whether their manufacture was 

by pressure or percussion but must evaluate the techniques and even then 

there will be a blending of form when shape alone is used to separate 
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flakes and blades . Size should also be considered as both percussion 

and pressure flakes range fromthe dimunitive to the more massive and 

it is not enough to assume that because a flake or blade is massive that 

it was produced by percussion . Consider the prismatic blades from 

Meso- America which may be as much as an inch wide and eight inches long 

and yet are made by pressure. These blades have a consistency in form 

with two or more scars running the longitudinal axis on the dorsal side , 

the result of previous blade removal . They are complete tools rithin 

themselves, or they can b~ altered into geometrics , microburins and 

other forms characteristic to blades . Their preparation and pressure 

removal represent a variety of technological traits (See Polyhedral Core 

PaDer) 

Old World blade forms are much the same in shape _as the prismgtic 

blad~s but undoubtedly various forms of nercussion techniques - such as 

indirect percussion - were predominant in their making . Normally , blades 

are considered to be the result of a refined technique and of a definite 

form, however, some classify long narrow flaJres with parallel and sub­

parallel sides to be blades . There are specialized flakes removed by 

simple direct percussion that could technologically be blades but they 

lack the refinement of form which is the result of exactin~ core 

preparation and method of removal . So there can be no sharp lines of 

demarkation between the_ blade industry and indiscriminate blade making . 

The main differences ·=tre technological ones . Future study will , no 

doubt , indicate cer tain parallelisms and traditional traits in flake 

stone technology . 

The very presence of cores in tool typeology is mute evidence of 

the importance of flake scar study . They are not considered a tool , 

(unless they show functional scars) , but t1.-1ey are of prime importance in 

typeology for the expr ss purpose of studying the scars and. 
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technolo~ical features to resolve the tool types of their flakes and 

blades . Debita e flakes can be equally important . 

In the .Americas , where we have a great absence of cores , it is 

not only recommended but almost imperative that we resolve the core 

techniques by analyzing and mentally if not actually reconstructing the 

cores from the flakes and blades if we are to ultimately postul~te the type 

of core with which they are compatible. Conceivably , a shorta~e of raw 

material forced the ancient stoneworker to reduce his core to a minute , 

unrecognizable or insignificant size and it is possible that this same 

lack of stone prompted the modification of these exhausted cores into 

tools such as wedges , scrapers, and other cutting implements . No doubt 

pebble tool industries developed because materials larger than pebbles 

were not available . Even thou~h we rightfully regard cores as basic 

in the study of the toolmaking industry , they represent only the residue 

of discard debitage to the prehistoric stoneworker. He was not concerned 

with their weight , beauty , or form , and he made no real attempt to keep 

them uniform other then that required to successfully remove a flake or 

. blade of the desired width , thickness and length . To the stoneworker , 

the core was the nuclei , the waste product , and he had no thought for 

their regularity or uniformity. His efforts and aims were on the 

detachin~ of flakes and blades . But since his needed blade type 

required certain cons i stencies in flintknapping techniques , he 

ultimately produced a uniform core type . In other words , the design of 

the blade or the flake , which was pertinent to different cultures , 

geographical areas and economies determined the type and design of the 

core . This , of course , is what makes core study so impor t and 

contemporaneous with the movement and age of man . It also points out 

the need for careful study of the debitage flakes and for core 

reconstruction when none of the cores are found at the site . 
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Cores may be derived from large tabular or primary flakes , sections 
-

or parts of nodular forms , or simply from parts of c obbles derived from 

alluvium . Populations of cores are usually limited to areas abundant 

in lithic materials for when materials had to be transported a great 

distance to the occupa tion zone , the core was normally consumed by flake 

and blade removal until there generally remained only a bare and 

unrecognizable remnant of the original piece of material . In this case , 

we must attempt to resolve the core type by relating the flalces . 

Flakes and bladeshave certain identifying characteristics such as the 

platform angles , curvature of the flake , depth of bulb of force , 

termination of the flake , etc . which make it possible to r ec onstruct 

the core to vihich they are pertinent . x A previous study of aboriginal 

cores and flakes will help one to resolve core types from the fla1rns 

a lone . Because the core was designed to produce flakes and blades 'and 

is , therefore , consumed in the process , the study of cores and their 

stages of development is usually difficult . Unless the aboriginal worker 

was interrupted and viis unfinished work abandoned , or the core T,ras ruined 

during manufacture , or unless he discarded the core because the 

removed blades were too small to suit his purpose , it is unlikely that 

the evolution of the core would remain . Therefore , at best , one must 

generally base his conclusions on the exhausted or malformed cores and 

flakes . 

It israre, indeed , to find a great population of cores such as 

Franc ois Bordes found this year at Corbian (about 1000) of the Upper 

Perigordean (Personal communication , November 6 , 1966 ). On the other 

hand , most literature shows great populations of flakes or blades wi th 

small proportions of cores (J . Radley and P. Mellers , 1964 Proce~din7s of 

the Prehistoric Society . A Mseolithic Structure at Deepcar , Yorkshire , 

l ngland . 23 , 000 flakes and 17 cores were found) 
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The people w~o adapted the core and blade traditions most 

certainly recovered all fla1rns and blades which conform to their needs 

and , therefore , those found usually are aberr ant, malformed or those 

w11 ich broke as they were removed from the core . Such populations of 

useable flakes , other than trimming , retouch and modtification debitage , 

cannot be expected - other than an accidental occurrence - for the 

flakes we.re removed from the core for a functional purpose . It is 

from a reconstruction of these waste flakes and blade assemblages that 

the end product can be e valuated . 

Be f ore the experimenter starts to remove a flake from a core , he 

must understand tha t detachment is not accomplished by indiscriminant 

random blows , but is the result of a prec onceived design of the flaJrns . 

Most literature whi ch des c ribed the manufacture of stone tools speaks 

of the 1'impulvise blow" . The student of Physics will immediately 

identify this word " Impul si ve 11 wi t h tha t of motions which take place 

quite suddenly; or , forces a c ting whci:ch are rapidly changing j_n 

magnitude and direction. However , this word a l so convey the interpretatioi 

of psychological us·e - a desire to ac t resulting f r om instantaneous 

judgments as to how to meet an emergency , and a l ack of del i beration . 

For this reason , I think the te r m "impulsive blown show be dropped from 

the literature when referring to stone tool manufacture . THE PAST 

ARTISANS IN NO WAY STRUCK IMPULSIVE BLOWS , AND ONLY AFT2:R CAR2:FUL 

PREPARATION OF SURFACES AND ANGLES , WAS THE BLOW DELIVERED WITH 

CONTROLLED , CALCULATED Al\!D METICULOUS PR2:CISION . The worlrnr must have 

control of mus cul ar motor habits and must deliver the pressure or 

percussion force with extreme accuracy • .Any carelessness or mis ­

calculations in detachment will result in a hinge or step fracture 

causing the artifac t to be malformed or useless . The supberb examples 

of aboriginal work reveal not a bag of tricks but an intensive knowledge 

of materials that lend themselves to stone tool making and a splendid 
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disnlay of mental and muscular coordination . 

A flake and blade (specialized flake) industry represents ; 

specially formed flakes removed fron cores - the flakes being used freshly 

struck or modified into artifacts . Blqde making techni~ues are v9rious 

and involve different types of core preparation from the simplest to 

the more refined . Blades , can be used 1rithout modification or retouched 

by pressure flaking . Large flakes and blades are someti.,,es prefor--ned 

by p3rcussion into knives , projectile points , etc . When smaller flakes 

are to be modified into a projectile point , the flake is straightened 

by removing the bulb of applied force on the ventral side of the flake 

and by trimming the distal end of the flakej on the ventral side until 

the longitudinal axis of the flake is straight . This is usually done 

by the pressure technique . Most pressure flakes are crushed during 

their removal and , therefore , will pass through the sifting screen at a 

dig . Cores which result from flake and blade making are sometimes utilized 

as core tools or can he reduced to a aeable flakes . ·.i'herefore, dis -

carded well- defined cores cannot be expected unless there is an abundance 

of raw materials near at hand . · An excepti.on to t1'J.is is the microblade 

cores of the Arctic. . Some riell- defined cores are found there for the 

worker re oves microblades until they were so small there were 

practically no room to seat his tool and , therefore, he discarded his 

core . So , sometimes the very technique can determine whether or not 

cores were left at a site . 

Flakes and blades are removed from a mass of material (core) by 

applying- force at varying degrees of intensity and velocity 1010. at a 

specific angle on a definite and predetermined surface area. The surface 

receiving the a pplied force is known as a platform and its design has a 

direct bearing on the type of fla 1rn or blade removed from the core . The 

raw material somo.times determines the technique of flake and blade removal,. 
,;,' 
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for the stone must respond to the application of force to detach , in 

any direction, portions of the material. This quality in material is 

known as isotropism. Flaking must include control of the width, length, 

and thickness of the flake; and the applied force must follow the 

desired direction of the worker. 

The simplest core form is a piece of material bearing a flake 

scar. This embryonic stage of core development could go unrecognized 

but , nevertheless, it was able to provide substance for useable flakes. 

Most cores have more than one flake scar which are usually 

characterized by a negative buib of force at the apex. The removed 

flake retains the platform and the bulb of force but the scar left on 

the core indicates the order of flake removal. When a cobble is severed 

by force delivered by a hammerstone, the portion bearing the bulb of 

force will be the flake part and the half bearing the negative bulbar 

scar will be the core. There is one exception to this rule and this is 

the absence of a bulb on either part of a severed cobble. This is 

accomplished by a special technique which results in the splitting of the 

cone of force . When the cone is split , both hal~s will have duplicate 

feature~. This special technique occurs rarely and is usually 

associated with pebble and cobble industries and core rejuvenation . 

Normally , the flake will be smaller than the core for the core must be 

heavier and more massive in order to provide sufficient inertia to 

remove the smaller flake . 

Since both artifacts and cores bear flake scars, it is sometimes 

difficult to determine whether it is a core or a tool . For example: A 

chopping tool is the core remnant and , under certain conditions , could 

be mistaken for a core or vice versa . A case in point is the so- called 

cores from the Shoop site . These were identified by John Whitoff as 

exhausted cores and , in fact , could be confused as such . But , at the 

Les Eyzes conference , November , 1964 , it was termed by both European 
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and American archaeologists that they were "Piece Esquiellles" . They 

are , in fact, a core tool but not an exhausted core . The normal con­

ception of the core is a mass of mate r ial used for making blades and flakes 

and the residue or remnant of thismass is: the core . A notched projectile 

point c ouldn ' t look less like a core , yet a core it is . Exhausted 

cores , or cores which had the flaking operation either suspended or 

discontinued , were somet imes converted into hammerstones or used as 

functional tools such as pulping planes . Cores defined as having been 

used as a tool should be appraised very carefully before they are typed. 

t he leading edges should be examined for wear patterns and functional 

s cars for sometimes a similar surface is produced by the tool make r 

when preparing platforms for subsequent flake remov0 1 . Grinding and 

re~oving the overhang left by the las t series of f aake¢ removal are 

technological traits used in certain techniques and could be mistaken 

f or functional scars or abrasions . 

Core forms are endless , yet they play an important part as a 

diagnostic trait and they demonstrate many technological differences . 

When they are worked down to a small unfamiliar form , many are difficult 

to recognize as cores . Some sites are dist inct ive because there is a 

c omplete absence of cores , yet the f l~ke discards indicate detachment 

f r om a c ore . Generally , this denotes a shortage of material and the 

worker's need to reduce the core to the last useable piece of material . 

In this case , flakes and blades will have to be evaluated and the core 

rec onstructed from the d i agnostic features whlch the flakes and blades 

reveal . 

Since .all mans • acts are by nature inquisitive with a natural and 

inborn urge or motivation , a relationship between the lithic techniques 

of primitive man and my experiments will have certain parallelisms . 

The methods I use and his techniques may not be concurrent but their 
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counterparts may have a certain amount of similarity . Before I made 

my first eolith , I tried to remove useable flakes from a core by 

striking a piece of flint - like material with a small cobble . I used 

direct free - hand percussion which which resulted in batt ering and br u i s ­

ing and ultimate shattering of the piece of flint . My c ore was not even 

rec ognizable and the flakes lacked style and uni formi ty . However , 

several flakes in this shattered mass had sharp cutting edges and could 

have served as tool but they would not be recognized as such by an 

archaeolo~ist . I continued using th ' s method over a conside r able period 

of time and occass i onally would remove a few good fla1rns . Bv· studying 

the condi tions whi ch accomplished this removal - suc h as the correct 

amount of f orce , the ve ctor of striking angle , the character of the 

point of impact and t he surface of the stone on the dor sal side of the 

flake - I could determine the conditions which produced a replica f lake . 

But these conditions must be firmly resolved in the mind of the stone­

worker before he becomes a good eolith maker . These first f u tile 

stoneworking attempts did , however , produce flakes and cores even 

though any refinement was sorely lacking . Since these first efforts 

some forty years ago to successfully remove a f l ake from a core , 

certain conclusions have · been reached regarding the me chanical laws 

pertinent to isotropic materials and relating them to core types . 

When wor1Iing isotropic material, i ts i nherent nature causes definite 

patterns in flalces and. cores . Upon appraisal , these characteristics 

may be related to various te chniques and these techniques c orrespond to 

ce r tain people in time and space . r 

To c oherently explain cores and flakes one must understand what 

i s happening when force is directed against a mas s of flint- l i ke mater i al . 

Impulsively striking a stone mass will result in a shattering of the 

piece , but when force i .s properly applied against a flint - like mass , the 

objective piece will f racture . However , to successfully remove surplus 
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material from an artifact , or to detach a flake or blade from a core, 

the worker must control the direction and amount of force. He must 

be able to terminate the force at a predetermined point and remove 

flakes of the desired shape and thickness . This is the basis for the 

many and diverse stoneworking techniques . To make cores , blades or 

tools , the worker .must dominate the stone by being aware of and 

c ontrolling its elastic limit and providing for future and subsequent 

flake detachments to be in accord . Allowing a flake to step or hinge 

fracture will ruin the core or artifact . But sometimes , in spite of the 

best of coordination , a failure will result from a slight miscalcul~tion , 

an undetected flaw in the material , a crushed platform , the sliJ.?;htest 

angle change of either the artifactor the flaking implement and from 

the improper dampening of force . It is doubtful if there are any perfect 

f or the human margin of error prohibits fabrication of a perfect 

examples of the more complex artifacts," Even the classic examples of 

stone artifact . 
Danish and Egyptian work reveal slight miscalculations of the worker . 

This statement will probably meet with disagreement , however , minute 

examination of specimens will reveal minor flake scar distortions , or 

insignificant step- fractures . The making of flint tools is not the 

manifestation of a lons line of ancestors , but is the result of each 

new generation trying; to iTJ:prove the product or to make i t f it his 

. with an experienced teache r 
particular need . In a short time , an apt ana interestea student 

can learn the basic techniques . 

Following is a list of points to be followed in flake analysis : 
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1. Material identiffication 

2. Texture of material 

• 3. Material altered by thermal treatment 

I. 4. relat ion of material to flakes -
t-,, 5~ The amount of applied force 

s 

t 9· The kind of applied force 

L, 7. Methoas of applying force -- tpERCUSSTON ~~7~,, d,,,,,4A-~ ~~ .. 
t 8. Throwing on anvi 1 ? ~n.cc c-<t..,..J! 1.t",_.) 

9. Striking on anvil 

/ 10. Hammerstone (free hand) 

0i. Hammerstone ( with rest) 

12. Hammerstone ( with rest and clamp) 

' 13. Hammerstone with rest , bipoJar) 

14. Hafted hammers (freehand) 

· 15. Hafted Hammer ( with rest) 

6. Billetts or rods ( freehand) 

1r7 .Bi l lets ( with punch) 

VlB .B illets ( with punch and restQ) 

Billets( with punc~ rest and clamp) 

Hammerst ene with punch ( free handQ) 
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/ 21. Hammerstone with punch and rest ✓ 

l/'22 •• Hammerstone with punch , rest and a=nv--W. 

lz3. Indirect hammer ########) free hand 

v:: 24.Indirect ( hammer and rest) 

Indirect with fixed punch 

pressure (free hand) Unhafted 
pressure ( free hand) hafted 

Pressure ( with rest) 

fl/1.e,~~1I 
2 'I 2cf. pressure --w.J~r-""f'-H;.e.Q~ llU:LCh 

3 29. pressure with rest and clamp 

•'} ~30. pressure with short crutch 

-"72,.. 3 J • Pressure with long crutch 

. , 31. pressure ( notched tool) 

Pressure 
.f 3{3. Lever and fulcrum 

~ a 34 • pressure 

35. Pressure on anvil , ,... ,, -~Y::' #• t/;;';"~ ..e-:1"1 
... 

;/ , ~6. Imp ment used to detach the flake 

37. Size and weight of flake 

r , 3( t I,~ 

Primary f l akes (cortex) 

Secondary flakes 

,., 

Flakes with pronounced undula tions or waves 

Fl~kes with little or no waves 

Cores 2fl 
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~ --4--iz; The angle of the pla tform in relation to the longetudnal median axis 

t,,/3 4Z-. Tbe width of the platform surface 

1/~ ~ The thickness of the platform surface, or the distance from the dor­sal edge to the ventral edge of the platform surface • 

• Types of platform preparation 

~G~:3-. The use of the na. tura 1 surface for the platform 

~ 7 -4 • The platform with prepared facets 

~ -4-9-. The isolation .of the platform 

~ 1 ~ The grinding of the platform 

t;Q -4-9.. The p Q!i shing of the platform 

f -&G-. The absence of platforms on complete flakes 

~Z, --5-r; The platforms crushed upon removal from the core 

t,3 ~. The orent a ti on of the platform with tre longetudnal axis 

§l-f ~ The depth of the bulb of force 

,<./ ...... 54. The presence of the lip on the ventra 1 side of the pla tforrn 

q-G . The absence of the lip on the ventral side of the platform 

e 57 • The presence of the overhang left by the bulbar scar of previous flak 

ion 61 ~ The absence of the bulbar overhang srowing special platform prepara t 

~) -56-The flake with disfused bulb of force 

h () ~. The flake be a ring sharp definition of truncated cone part 
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{;/ -&e-. The flake having no cone definition 

6"' -e-:r-;- The flake be a ring the negative bulb on dorsal side and positive 
bulb on the ventral side ( chapau Gendarme) 

G: -~. The presence of the eraillure scar on the bulba r part of flake 

(S}: 6-3-: The absence of the ere illure flake scar on the bulb 

60 -&r.- The pres!nce of radiating fissures on the bulb of force. 

60 ~ The absence of fissures on the bulb of force. 

6 7 -6&. The nature and occurance of fissures on th e lateral margins of the 
flake. 

✓ ,, 

0t '-6 • The terminations of the lateral margins of the flake. 

6 7 -68. The length of the flake. 

69. The width of the flake. 

70. The thickness of the flake. 

71. The uniformity of the three dimentions, length, width and thickness. 

72. The expanf:ion and contraction of the flake from point of applied 
force to termination. 

73. The character and direction of the flake scars on the dorsal side of 
the flake. 

74. The curve or straightness of the flake. 

75. The flake termination by feathering. 

77, The flake termination removing a greater mass at the dista l end of tr. 
-e flake , rapidly expanding as it lea ves the core. 

78. The flake truncfation by flexing. 

79 The flake truncation by snapping. 

80. The flake truncation by hinge fra cture. 
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81,. The flake truncation by step fracture. 

82. 'ifl'lf,.## The flake truncation by notching or spe cia 1 severing. 

83. The intentional modificati on of flakes . 

84. The flakes be 1-1 ring functional flake scars on la tera 1 edges. 

85. The flakes bearing dulled or a braided lateral edges . 

rhythms 
86.The flakes that show the #if#'### and consi Btancy 

niques. 

t ' ~ ,; ) 1 f • /4,.,..,~ ~ .-,r tu~ t~ 
3Z \ I 1?-'·t I 1 t I ,1, t~ I "' 1 

of patterns in tech-
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(1) Material Identification: 

A basic step in the aDpraisal of flake assemblages is an 

evaluation of the lithic material. Postulate how far the material is 

from its original source . What are its diagnostic qualities? How 

does it compare to materials from other well-known sources? How many 

varieties are represented in the occupation site? Sometimes the material 

..5ourse may be identified by the outside surfaces found on the dorsal side 

of the primary flakes . This natural surface may denote bruising , abrading 

and cratering which is typical of alluvium. Natural surface can ':ive 

a clue to whether the material was quarried or i :s may show natural breaks 

of ledges, lodes, fault zones , bearing the mold markings of the vesicular 

cavity. Organic replacements will indicate that the material formed 

in sedimentary deposits. Concretions of flint will indicate the where­

abouts of limestone and dolomite . These are but a few of the clues found 

on flalrns which may indicate material occurrence and may aid in locating 

the source. Detailed studies of material which was used in the lithic 

industries holds much information regarding the movements of man through 

time and space for generally material bears impurities which are 
Even though cultural tool forms are not in evidenQ 

characteristic to that material alone. (See materials paper) /This 

type of study could ultimately aid in resolving mans transporting 

materials and the route of travel from their original source to their 

final destination . 

ill_~exture of Material: 

The texture of material is an important Consideration in 
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otli\., f&bton Mi determining the quality of the modes of manufacturing . 

The quality of the artifacts and the manufacturing technique cannot 

exceed the quality of the material regardless of the knapper ' s skill . 

Lithic materials range from the glassy to the granulose , and the more 

granular varieties can result in inferior types of flakes and artifacts . 

Techniques must be adapted to materials . Fine definition of flake attributes 

are usually erased in the coarse- grained rocks because the platforms 

crush more easily and the flakes or blades will collapse before they 

terminate at the distal end of the core . Flakes of coarse material haven't 

the resistance to end shock and the worker must apply a greater· amount of 

force to accomplish detachment. To successfully fracture coarse-grained 

material, it is necessary to use a hard hammerstone and direct percussion 

in order to concentrate the kinetic energy to a confined area . The 

more vitreous material increases the worker ' s ability to control the flakes 

and the cutting edge of such flakes will be much sharper . A decreased 

amount of force is required to remove a flake of equal area on fine - grained 

material for vitreaous material has elastic qualities which is not Present 

in the granulose rocks and this allows the flakes to bend without breaking . 

This does not imply that coarse- grained materials are not i mportant to 

t he economy of many ethnic groups for they did play an important part . 

Sometimes they were even preferred to the more vitreous rocks because the 

flakes struck from coarse- textured rocks were more useful for certain 

functional needs. Such flakes serve admirably for aawing and carving, 

and for forming materials.of wood bone , antler , shell and soft stone. 
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Tool types for sawing can be fashioned more rapidly fr9m coarse ­

grained material than from a vitreous stone because they give an edge 

that can be used freshly struck whereas the vitr eous rock mus t be 

serrated to do similar work . A simple field test should be the 

a ctual flaking of questionable material be f ore any final decisions are 

made regarding the workability of a particular mineral . 

JJ_)_ Material a l tered by thermal treatment : 

Certain siliceous materials will respond to an artificial 

vitrification by the application of heat . The change occurs upon the 

temperature being slowly raised to around four or five hundred and then 

slowly cooled . (Correction to Crabtree and Butler , Tebiwa , Vol 7,1964) 

The mater ial will mxxnstand c onsiderably higher degrees of heat but the 

change a c tually starts taking plac e at the above noted temperatures . 

Different materials require different temperatures to effect the alteratio~ 

and only experimenting will define the temperature and time needed to 

effect the change . All materials do not respond to the heat t reatment . 

Successful alteration of materials is an exacting p!ractice requiring a 
. \ 

throrough knowledge of the material being altered . (Crabt ree and Butler , 

Tebiwa , '{ol . 7, 1964 ) In order to de t ermine if the material has been 

alt ered , one must look for a few identifying clues before making final 

judgement . For example : after heating , the original surface o I' the 

material remains unchanged and removal of a test flake will reveal a 

lusterous teltureo To be positive of the thermal change, a flake of 

suspected material must be found which bears a flake scar on the dorsal 

side which still retains a little of the original textured material 

prior to heating . If the material has been altered , the vent r al side of 

the removed flake will have a distinctive lusterous character 

pertinent to thermal treatment which is not present on the original surface 

But should a flake be detached from a treated core c ontaining no original 
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surface, it will be lusterous on both the dorsal and ventral surfaceso 

Few materials have natural vitreous luster, therefore the flake will 

be suspect but not reliable and no definite conc1.nsions can be made on 

the alteration. Occassionally, abandoned heat-treated flakes are found 

which retain their original texture but examination may reveal small 

flake scars on the margins which show the change of luster . These 

small flake scars may be the result of the aborigin~l testing the material 

to see if the heat application was successful . A simple field test is 

removal of a small flake and subequently examining the scar to determine 

the difference in texture . If the material is heated over a long period 

of time, the trace minerals will be subject to oxidation cqusinii; yellows 

to become red and various other color changes , depending on w}iat mi'1eral 

impurities were Present in the treated. m'3.t9rial . Flakes which are 

overheated result in crazing, potlidding, and occasionally complete 

disintegration . These are relatively infrequent considering the 

exacting control necessary to perform this alteration . 

.. 
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(4) Relation of Material to Flakes: 

The character of the flake has a direct relationship to the 

quality of material . Unlike the granular rocks , glassy rocks have 
-

attributes and characteristics which leave well-defined flake scars and 

this will greatly assist in flake analysis . The worker must conform 

both the tool and the technique to the ma terial . A case in point is 

the relationship of applied force to materials . Removing flakes from 

tough , granular , tenacious materi al requires a greater amount of 

applied force than do the vitreous materials - therefore , the platform , 

or impact area , must conform with the velocity of force . As a rule , 

platforms on the proximal ends of flakes of tenac i ous mater i al will 

be larger when simple direct percussion is applied with a hard hammer­

stone . Coarse - textured materials do not require the careful platform 

preparation which is necessary when working vitreous stone for the 

freeing , or isolation , of the platform in granular stone would reduce 

the amount of material which would receive the force and , therefore , 

the chance of platform collapse would increase . 

Regardless of the worker ' s skill , the granular-textured material 

will not effect the refined artifact which can be made from vitreous 

material . But , conversely , the lack of skill can reduce high quality 

material to an inferior artifact . 
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(5) Amount of Applied Force: 

The amount of applied force may be hypothecated by measuring 

the area on the ventral side of the flake , or on the flake scar, itself . 

The amount of force required to accomplish fracture is contingent on 

the type of material being worke i . But , regardless of the quality of 

material used , the amount of force must be carefully controlled and 

the mu~cles of the worker must be conditioned to deliver the force to 

a predetermined area at the proper intensity and velocity . Because 

the amount of necessary force to sever or detach portions of material 

varies contingent on material and flake dimension , the ratio of force 

must be precisely calculated to fit the need . Analysis of artifacts will 

show that the last repititious series of flakes either from an artifact 

or a core were detached in a constant pattern and the applied force 

delivered in a uniform manner . Such a series of blades or flakes 

demonstrates the control and concentration of the mind directing them» 

muscles to respond uniformly . Control of the applied force on ide'al 

materials is one of the basic principles of flintknapping . 
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(6) Kinds of Applied Force : 

Types and variable velocities of applied force (Pressure , 

Percussion , indirect percussion , etc) are the key to the development of 

indipendent techniques . The need and desire to make flakes of certain 

dimensions and form require ap~lying force in different methods and at 

varying velocities whether by pressure or percussion . Force is 

transmitted to the material by incorporating several techniques such as 

percussion and pressure tool types , varying velocities of force , da mpening 

of force , angles at which force is applied and the method of material 

support . All have a direct bearing on the detached flake . Certain 

combinations of methods will make similar flakes but variation in 

techniques will malce minor but consistent differences in the resulting 

flakes . These differences will be useful in separatin~ pertinent 

cultural traits. 



(7) Methods of Applying Force : 

~ethods of applying force fall into three major types : 

1 . 
2 . 

7 3. 
4 . 

Percussion 
Indirect Percussion 
Pressure 
Pressure with the aid of percussion . 
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Still another , but untried ,method is the Egyptian technique of 

pressing the percussor on the edge of the artifact and then striking both 

percussor ~nd artifact against a wooden anvil . This , purpotedly , drove 

the retouch flake toward the anvil , thereby removing the retouch flake 

by bi - directional forces , a variation of the bipolar technique . 

Methods of app l ying force are numerous and variable and the use of 

these methods results in a variety of flalce forms and scars . There 

may be parallelisms of techniques which appear to duplicate and converge , 

yet minor and major features will be represented on the flake to a 

greater extent than on the flake scar . This is due to methods , materials , 

types of force , and theimplements usSd to transmit the force . Force 

ranges from a very sharp impact to gradually applied pressure . Pressure 

requires greater energy than percussion for a blow delive r ed by 

percussion is increased by the instantenous conversion of potential 

energy to kinetic energy . Aborigina l man instinctively took advantage 

of this feature and concentrated stress and strain on the raw material 

by over-extending the elastic limits of the stone to the point of 

fracture . Experiments have shown that the amount of required force 

v~r ies with each technique . A large hammer impelled at a decreased 

velocity can deliver the same amount of energy as a small hammerstone 

moving at high velocity . Using a , l~rge hammerstone at a lessened velocity 

decreases the shock and will prevent the shattering of the lithic 

~aterial . Therefore , the use of a large hammerst one at slow velocities 

is only suitable for the more massive types of flake and bla de re moval . 

Decreasing the velocity of the large hammerstone uses potential energy 

as a mea ns of slowlv aPPlvina: force . or if you want to be very technical 
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it is a rapid application of pres s ure . However , it has the dis ­

advantage of overcoming the inertia of the object being struck and 

propelling the objective piece . By changin~ the percussor from s t one 

to a softer material such as antler , bone , wood , and soft stone , Potential 

energy can be used instead of Kinetic energy . The softer the percussor 

material , the greater must be the velocity of the blow . Flakes and 

flake scars made by the use of Kinetic and Potential energy bear 

diagnos~ic features pertinent to each which will be described under 

individual techniques . 
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(8) Throwing On An Anvil: 

The initial toolmaker derived his flakes by percussion detachment . 

There are many percussion methods and techniques which produces flakes . 

The simplest ~ and probably the initial - method was by throwing a piece 

of flint - like material against a larger rock until it shattered and 

pieces were dislodged and then recovering the pieces which had a sharp 

cutting edge . But flakes produced in this manner will be irregular in 

form and will show evidence of shatte ring and it is inconceivable that 

any degree of control could be gained with this method. It does not 

allow selection of impact surface and the angles on the surface of the 

core cannot be predetermined . Further , the amount of force required 

to propel the core could not be related to the size of the detached 

flake , nor could contact be made with the anvil with any duplication or 

regularity . When this technique is used , both cores and flakes will 

contain strains and weaknesses which would render the largest portion 

of the material useless . 

However , this method has recently been observed among the 

Australian aborigines by Dr . Norman Tindale . (South Australian Museum 

Vol 15 , No . L , Oc t ., 1965 ) This cultural trait is characteristic to the 

Nakako and the Ngadadjara as well as the Pitjandjara of the Great 

Western deserto At the same time , Donald F . Thompson writes of his 

exper ience among the Bindibu and of their skillfully removing flakes 

from large blocks of material with smaller ones of the same stone - strik­

ing the flakes off , shaping these with the larger blocks either to a 

rough point or a sharp cutting edge . Such refinement has to be the 

result of long experience and a knowledge of the stone ' s behavior . 

He stated : "We wat c hed men carefully examine and balance each block and 

with a few dexterous blows convert them into what was obviously sharp 

effe-cti ve cutting tools" . (Proceedings of the Preshistoric Society , 

1964) According to Tindale , these are examples of embryonic and 



refined techniques being used at the same period of time and not 

separated by a great deal of geography. 
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Cores resulting from casting material lack regular form and have a 

battered and bruised surface and do not bear the flake scars which result 

when detachment is by applying force at a preconceived and planned 

point of impact. Also , flakes detached in this manner will have no 

consistency of form whe·reas Thompsons Bindibu people have cores and flakes 

which show the selection of platforms and flakes removed in a regular 

manner plus the evidence of percussion tools. 
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(9) Striking on An Anvil : 

Using the anvil as a percussor is just the reverse of the normal 

procedure of us i ng a stone to strike the material to be worked . This 

technique involves holding the material to be worked in both hands and 

then striking it on a large stone which is part ially immobi l i zed by being 

buried in the soil - or at least secured in a manne r t o prevent its 

movement when struck by the core . This technique uses the maximum 

c oncentration of kinetic energy . Due to the mass and stability of the 

anvil and the velocity of the object being propelled , the energy and 

force is condensed into the material being worked . Because the core is 

not projected by the force - which is the case when the core is struck 

by another object - there is a greater concentration of forces . Force 

applied to isotropic material in this manner causes a dis t inctive break 

which is definitive by a lack of any bulbs of force . The bulb of force 

is part of a cone , usually well- defined by the radiation of the force . 

But this technique causes the cone to be sheared and bisected which is 

distinguished by the expanding circles of force making waves at the 

point of impact . These waves are much closer together than wehn the flake 

is removed with a hand- held hammerstone . I experimented with this tech­

nique by immobilizing a large cobble which had a natural ridge on the 

exposed surface . This ridge was used as the contact area for the 

i s otrophic cobble to be cleaved . The cobble to be bisected was held in 

both hands and struck vertically on the anvil , which was a partly-buried 

tough , granulose , waterworn cobble . The flint - like mate r ial was 

cleaved in two equal pieces , each part having a flat surface at the point 

of fracture and e~ch piece was well suited for a core . This technique 

was well understood in Mexic'o and probably used to make the thin , flat , 

regular , uniform thickness , flakes which were used to make graduated radii 

of obsidian for neck ornaments . The surfaces of these ornaments bear the 

same type of rippling or force circles . ~ But this technique requires 

cons iderable skill to deliver an accurate blow of the correct intensity 
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and si·nultaneously calculate the correct striking angle . Angles may 

vary , depending on the desire of the 1,rorker and the proposed imple··-rient . 

Be c ause the force is concentrated in such a restricted area , this 

techni~ue is unsatisfactory for removing blades . 

There are indications that a similar strikin~ method was used to 

make Levallois Flakes , for the Levallois core is held in the hands and ' 

struck against an anvil stone . However , only the striking is similar , 

for a platform is prepared on the Levallois core and then the core is 

struck against the anvil but at a different angle to cause the 

platform on the core to contact the anvil . Levallois was not attempting 

to cleve the core , but only to remove one or Possibly t•IJ'O specialized 

flakes . The platform on the Levallois core is ~stablished by prenaring 

a ridge directly above the apot~where the flake will be removed as the 

impact area. This provides for greater accuracy . Rid~e is established 

by removing two· or more fla1ces horizontal to the longitudinal axis at 

the top of the core which will produce a rid~e fro~ the dorsal side of 

the core to the ventral side . The rido;e is isolated so it will contact 

the anvil when the core is s truck and increase the accuracy of the blow . 

In order to make a Levallois flake , the cone of force must be isolated . 

The angle of the cone is calculated and the core struck qgainst the anvil 

in such a manner that the cone will make the ne~ative scar on the core . 

If the core is struck a~ainst the anvil in the proper manner , this 

technique will concentrate the force to such a degree thB.t the Levallois 

flake will not flex and will be flat . This exnerime~t requires pr ope~~e 

preparai.itlon of the core and platform and practice and skill to regulate 

the intensity and velocity of the force . It also requires an abundance 

of material and it is wasteful when only one or two useable flakes are 

desired . 
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A small anvil is useful when making certain types of burin-like 

implements from flakes and blades. Two experiments in replicatin~ this 

burin-type form are: Select the proper blade or flake with an existing 

flat on the lateral margin and, if none is available, a flake can be 

ma1e flat by marginal .retouch. The flattened edge will serve as the 

platform to be impacted on the edge of the anvil . The angle at which 

the edge of the flake is struck will determine the angle of the useable 

edge and will produce a simple burin . The flake can then be struck 

against the anvil a second time to make an angle burin but the striking 

angle of the flake must be changed to use the flat surfgce of the 

previously struck flake to serve as a striking platform. The removal 

of this second flake should leave a chisel ed,q;e on the burin. The angle 

of the chisel ed~e is contingent on the striking angle of the fl~re . 

Another method of producing a simple burin is to place the flat edge of 

the flake on the anvil and strike the flake with a small mammerstone to 

remove the second flake . However, this method usually dulls the tip 

of the burin. This burin technique is fast, but lacks control . 

Another method is to remove the burin spalls by the use of an antler , 

or suitable , pressure tool ~~ich will be described in detail under 

press11re techniques , but a quick exnlanation is to hold the objective 

piece in the left hand which is rested against the left knee , prepar e 

a platform and remove the burin flake by pressure . 

The anvil is also used to make simple chopper forms from co½bles , 

for the anvil concentrates the amount of force on the cobble and greatly 

assists in the fracture . It is difficult to remove flakes or cleve a 

spheroid cobble with a hammerstone but the anvil stone allo",rs the worl{"'r 

to concentrate the force in a predetermined area and nroduce a fracture 

that will cleave the cobble or remove a flake . Once a flake has been 

removed or an angle created, then a hammerstone can be used efficiently . 

~vidence of this anvil technique was noted on material collected by 
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Dr. Charles Borden , University of British Columbia. Material collected 

from the high terraces above the Fraser River exhibited both flakes and 

cores made with ~r eat skill with the aid of the anvil . Some of the 

large primary flakes show superb control of this technique. It is 

unfortunate that the very useful anvil is difficult to recognize as a 

tool. This may be because it can be of any hard , durable stone of 

assorted shapes and sizes and only close examination of its surface 

would distinguish it from another similar stone . 

While experimenting in replicating knives , or sawing devices , with 

the distinctive c ortex bqcking , I made use of the anvil to re~ove flakes 

f rom one end of a quartzite cobble. Backed knives made of coarse 

granular material should possibly be called saws, be cause they are 

excellent for shaping and forming objects of antler , bone, ~ood , and 

soft stone, yet they are almost worthless for skinnin~ 0r dressin~ ga~e . 

The original texture of the aboriginal backed-saw indicated th~t its 

origin was a waterworn quartzite cobble. My first attempts to replicate 

backed-saws was with a hammerstone and simple direct p9rcussion . I .. 
shattered three ham.merstones without severing or re~oving a flake from 

the quartzite cobble, so I resorted to striking the cobble on an anvil . 

By using the anvil , a series of flakes were removed from the cobble wviich 

bore a strong resemblance to the backed saw-like implement. After these 

backed blades were removed from the cobble, the cobble core replicated 

the common choppero It might be well to note that unless there is a sign 

of use on the chopper, it could very well be the core. By usin~ thi.. s 

same technique on vitreous material , the backed flakes are duplicate 

but are suitable for a different function, such as skinning and other 

cutting purposes . 

Another use for the anvil stone is for turning; the edges of a 

bifacial flake stone artifact prior to thinnin~either by direc t percuss -
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ion or pressure . The anvil serves a dual purpose for turning the 

edges- of 8.n arti-fact . After the ed~e of the 2rtifact is turned , I 

abrade the edges by rubbing them on the surface o~ the anvil in order 

to make the~n more resistant to crushing . This marks the anvi l with 

incised parallel markings rather than bruising which is characteristic 

of the normal anvil function . The anvil is also often used as a rest 

for other stoneworking techniques . 
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(10) Hammerstone, Free-hand 

I 

The hammerstone has , no doubt, endured as a flintknap ning tool 

for the longest span of time in the history of mans• development. It 

is a tool which persisted through time and space until the advent of 

metal. Its only modification is usually the result of use alone . A 

hammerstone is selected , to suit the technique for which it will be used. 

Some t,echniques demand that the hammerstone be of hard , tough material , 

while other require a soft sunne. Weight and form of the hammerstone 

are variable and must conform to the technique . The hammerstone is 

used to cause the fracture of material in a predetermined manner . Wlth 

the exception of pressure flaking, it is used for all phases of s tone 

implement-making from the quarrying to the finished form . Two tvpes 

of hand motion are used to project the hammerstone to the objective 

piece. One method is to propell the hammerstone in an arc pattern and 

the second striking pattern is in a straight line and each method de~ands 

a different manner of holding . 

Straight Line Method: 

Straight line means a direct blow with the line of propelled 

force being straight with no deviation of the path of flint . The 

hammerstone is wei l ded by propelling the arm forward in a thrusting 

movement to contact the objective piece away from the leading edge . 

By using the forearm and keeping the wrist rigid, the i ~petus of the 

hammerstone is converted to propulsive force . The hamrnerstone can be 

round or oviate and is held by the thumb and the first three fingers with 

its base resting under the first or second knuckle. 

The straight line motion is used when accuracy is not req uired and 

usually only to reduce larges masses of lithic material into workable 

pieces; or when the worker desires thick flakes and blades. 
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'rhe hammers tone contacts the core b8.ck froJYJ t0e leadiYJg edge , 

for if the ed~e is struck with this motion , both platform and flake 

will crush. Flakes or blades that have ~een detache1 by t 1'J.e straight 

line p~rcussion technique have disti -ctive marks at t~e proximal ends 

such as - the top of t he flake or blade is thick with mate~ial flaring 

on either side of the truncated cone of percussion; the con3 part is 

well-defined anj. there is usually an eraillure flake scar pres"'nt on t 11e 

bulb of p~rcussion. Flakes removed in the st:J?aight line method show 

little or no refined platform preparation . 

If it is necessary to use a hammerstone with a curved surface , 

then the contact surface of the p~rcussor must be the center of' this curve 

which will bear the functional scars . If an elongated hammerstone is 

used and its ends alternated , then use marks will show on ei tYJ.er end . 

0 ut if the ha·'1lmerstone is ball-shaped , it may be"'r use scars over the 

entire surface. 

Arc Method: 

For this method , the hammerstone must be round and be he l d 

between the thumb and the first and second fingers ; and both the 

f orearm and the hand are propelled in an arc motion . The arc method is 

quite different than the straight line method for it strikes a ~lancing 

blow rather than a direct hit . This is due to the curve on the 

rounded hammerstone and because the path of flint is curved . The blow 

must be calcu :Uated , for the hammers tone must contact the art i fg_ct , or 
This 

core , on its prepared edge . f:miz tvpe of blow prow prohibits the artif,::,,ct , 

or core , from receiving the full intensity and s1'J.ock of the hammerstone . 

The arc motion gives a gr~ater ran~e of accuracy and because of the 

curved, or rounded , surface of the hammerstone and the curved path of 

fli~ht , the intensity of the force is inc reased as the hammerstone contacts 

and moves across the striking surface . Tolerance is proportionate to 
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both the amount of curvature of the hammerston e and the magnitude of the 

arc propulsion . The arc technique permits the artifact to be mov9d 

into the patb of flight of the hammerstone ann , therefore , accurate 

contact on the des i g nated point of impact . Shock to the artifact may be 

increased or lessened by the hammer of holdin ::i; both the artifact and the 

hammerstone , i . e . by rel axing the hands or py makincr them more rigid . 

Practice i ntlh.ition and "feel" permit the knapper to literally thrust 

the hammerstone into the artifact at the exact time of impact to detach 

a flake . This intuition and "feel" are attained only after considerqble 

practice . 

The arc method is much more accurate for re movin~ flakes an1 blades 

from cores but is unsatisfactory for cleaving lar~e masses of lithic 

material . The accuracy of the arc ·method can be controlled an1 , therefore 

the worker can prepare Platforms by isolating projections of stone to 

receive the percussion force . The shape of the flakes or blades will 

depend on the contours of the surface prior to strikin~ . Both the 

strikin~ angle of the blow and the angle or the platform will determine 

the termination of the flake or bla1e . 

Ripplin~ , or shock waves , will be ~overned , in part , by the mqterial 

and the velocity and thickness of the flake . A hard hammerstone also 

magnifies the shock waves to a greater degr~e than a soft one . 

Flakes , artifacts , and cor ~s made by percussion with the ha~merstone 

free hand- held are variable in form and size . These deviations are the 

result of constant changes of conditions . However , various stages of 

artifact making may be identified by s ~pe rating flakes of similar Er 

character and stressing the character of the proximal ends . Certain 

rhythms in the use of the hammerstone will disc l ose definite traits , 

patterns and techniques . 



4J 

11 . HaTJlillerstone With Direct Rest : 

T'1e hammerstone is propelled in the same manner a.s described 

under No . 10 , flgnmerstone , Free Hand , but the objective piece (artifact 

or core) is artifi c ially supported . Support a an be accomplished in 

several ways (the ground , against the thigh, on wooden blocks or logs , 

or an anvil stone) but the simplest is pla cing the c ore , or artifact , on 

the ground with the c ontact edge exposed so the flakes may be freely 

detached without being driven into the ground . In this ·case , the ground 

serves as an anvil . Rests , or anvils , may be of many substances such 

as hard or soft stone , antler , bone , horn , or wood , depending on how much 

resistance is required for a particular technique . Materials for the rest 

are seled.ted with regard to the lithic material being worlrnd . For 

examnle: obsidian , 0ecause of its brittle nature , will require a wood 

anvil to prevent its unpr edic tible fracture . Quartzite , or granulose 

lithic materials which require more force for fracture , demand an anvil 

of dense , hard materi al such as an anvil stone , etc . 

'I'his method creats bi- directional forces , for the anvil will 

project force simultaneously when the hammerstone contacts the objective 

piece . The purpose of the anvil is twofold ; it prevents any downward 

movement of the objective piece and , at thesame time , transmits force 

int o t he core or artifact . The striking pattern must allow the flake 

t o detach without being obstructed by the support , otherwise there 

would be opposing forces between the anvil and the hammerstone and 

consequently only a crushing of the fla ce or blade . Properly executed, 

this technique diverts these forces from thei:r; path of contact and 

causes a shearing between the anvil and the ha'lIIlerstone . Blades 

detached by this m~thod are flatter than these made by the freehand 

technique because the lack of support in freehand holding allmw 

movement of the core . Also flakes detached by this method Will be devoid 

of compression rin~s radiating from their distal end but these rings 

~-----.L --~ ,I.],,..~ ,.,.,..,-w; mc,l P.Yl/1 ·w ·tch re ceives the force from 
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will be present on the proxir1al e11d ·w11ich receives tJ,e f orce -Prom the 

ha1"'ll1e rs tone • 

If the artifact is a biface , it is rested vertically on one 

lateral margin upm-:i. the anvil , with striki o; on the op'":'osite margine . 

This confines the shock between the anvil and the harn.merstone ,-rh-i_ch 

dampens the vibration to the distal ends of the artifact and fla1rns 

can be terminated and det,,,ched at the desired noint without carrying 

across the width of the artifact and re~ovin~ the opposite ed~e . 

Cores because of their ~reater mass are more resistant to shock and 

the flaJ::es and blades will terminate to a feather edR:e 1-ri thout re"llovtnP-; 

the distal end of the core . 

Using the anvil , or fixed rest , method efficiently requires 

considerable more skill and practice than the simple h"'.nd- holdi''1&r rriethod 

because two forces are created and , therefore , any miscalculation or 

neglect of this additional force will uroduce failure . When the 

artifact , or core, is hand- held , the use of the rest is an important 

aid to the knapper because it relieves the strain on the left hand 

(assuming the majority of knappers ·were right handed and weilded wi_ th the 

right hand and held with the left) . Conversely , the lefthand perforns 

considerable i-rnre work than does the right arm and hand for it must 

both supnort the core and properly manipulate its an~les to successfully 

remove flakes . Also , the fingers of the left h'=md see 1<: out the ridges 

and examine the underside of the object being worked and this ~ust be 

by feel alone for the underside of the artifact is not visible to the 

worker . To retain this feel , the artif,3.et must be kept in a fixed 

posi..tion and , therefore , the g ingers are in al·rnost continual motion . 

The left hand receivesfurther strain for it must counter the shock 

delivered by the hammerstone . Hand- holding provides for considerable 

more manoueverability and easeof manipul ation than does the rest , but 



it is less accurate . There are advantages and disadvantages to 

both methods and their a!)plication depends on the desires of the worlrnr 

and the tool formhe needs ~ The size of the objective piece is 

sometimes the deciding factor for when a small objectis struck it wi_ll 

be Projected with the force of the blow more readily than one of grea ter 

size . W'1en a small agate pebble , devoid of a flat surface Ibis 

projection , is cleaved , it is more intractable and unyielding and 

because of the lack of flat str i1{ing area , it is impossible to 

repeatedly cleave these pebbles by the hand-held technique . Therefore , 

the worker ~ust resort to the anvil or rest technique . This tvne of 

industry has been re1'Jorted in the ,lfadi Halfa Sudan area by Wendorf and 

Shiner . (Personal Communication) 
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12 . Hammerstone With Hestand Clamp 

The use of the ham~erstone with rest and clamp is ~uch the same as 

described in No . •11 but with the additional aid of a holdints devise . The 

clamp frees the left hand of its holding function and allows the worker 

considerable more freedom of movement . The holding medium may be either the 

feet and heels of the worker or a second person may assist in tY1e holding. 

Feet andheel holding has been noted recently by Norman Tindale (Stone 

Implement Making among the Nakako , Ngadadjara and Pitjandjara of the 

Great Western Desert . From records of the South Australian Museum , Vol 1) , 

No. 1 , 6th Oct ., 1965) Also thismethod of holding was noted by Donal~ F 

Thompson {pp 400- 422 Proceedin~s of the PreY1istoric Soci~ty for 1964 , 

Vol . XXX) 

When the feet are used as the holding medium , a certain amount of 

movement is still present and the striking area of the stone is restricted 

and limited because the worker must remain in a stationery , seated position 

and he cannot manipulr.i.te the working piece to allow for selection of plat­

form surface . When a second person is used , there is till a small amount · 

of movement of the objective piece, but it does allow for greater platform 

selection and maneuverability of the worker and the artifact . However , 

further experiments with this method will be tried when I have a second 

person to assist who is familiar with this technique . 

The aboriginal probably used numerous and vari ed holding devises 

because of their perishable nature, little or no evidence remains . 

Some blades a~d. unifacial and bifacial artifacts in1icqte that they were 

made by a combin9tion of percussion and d ownward and outwar1 pressure . 

This technique pro~uces a tool which is flat on the ventral surface end 

termination of the flak es is a feathering out without adhering to the 

core or artifact 0 Also~ the undulations on the blade and core lack dPfinit­

ion o ~xamples are the Arctic Micro-blade industries , the Mexican Polyqedral 



. 48 

cores , Hopwellian cores and many examDl~s of' percussion struclc flat 

blades and flakes . These types of holding techniques are more commonly 

used in core and blade making than on bifacially flaked artifacts . 

Stops and pegs are useful in restricting the movement of the 

artifact but they do not fully immobilize it and restrict movement in one 

direction only . The stops may be simply a depression in a log . The pe~s 
j 

may ½e driven into a loi:,; but providing a slight depression between thef'l to 

allow clearance for the flakes being removed . This method is more useful 

for indirect than for direct percussion and it may qlso 0e used for 

pressure . 

These experiments have made use of all varieties of clamps , vises , 

and holding devises. They have proven that no mechanical vise is as 

satisfactory as the primitive method of loosely binr'lin"' two strips of r,rood 

with c ordage at one end and inserting a mass of rock between the slats at 

the other end to provide leverage . The binding must be far enough back 

from the working end to allow for insertion of the core . The opposite 

ends of the wooden strips are then spread by movin~ the lever rock forward 
to immobilize 

until sufficient pressure is attained mm the core X~X~~filiij~XXXXXM~~~XXX1 

The strips of wood mav be of any section or length . rhis type of lever 

provides the maximum in clampir.g immobility . Besi1es be_ing; perishable , 

a vise of this tvpe would be quite unrecognizable a~ a functional tool 

when it was dis-mantled . However , materials other than r'Joor'l mr.:i.v '"'e used to 

make a si-rnilar devise. ~hen doing preformin~ work with massive material , 

I commonly add a lar~e flat stone to the top of the c.lamp to provide 

greater weight and further immobilize the object . 



13. Hammerstone ( :tlith Rest Bi-polar) 

This technique is not to be confused with the anvil and rest method 

for each embodies a different set of mechanical problems. 

The bi=polar technique is useful for certain phqses o~ stone-

workin~, such as cleaving a cobble and _ _______ _ _______ , 

but it will not produce a flake or blade with 0 bulb of force or the ventral 

side at each end. I have examinedimany collections but I have never seen 

a flake or blade with this technological trait and I fail to coMprehend the 

laws of mechanics or force which could produce such an implement . If a 

nodule of flintlike material is placed on an anvil and then struck in a 

manner to detach a flaJce bearin,q; a cone at both ends , the two simul taneous 

forces (from the percussor and the anvil) would be in direct opposition . 

Two opnosing forces would create two opposing con<>s an11 t1--ieir attempt to 

expand would exceed t1--ie elastic limitsof the material and , therefore , the 

mass would shatter without detaching a flake or blade . The opposing 

forces and the opnostn~ cones would restrict the normal expansion of the 

cone; the two forces would compress and , therefore , the mass would shatter . 

The resulting debitage would be a mass of splinters roughly trian~ulqte in 

section and hqving no definition of a bulbar scar. However , a cobble-like 

core could bear bulbar scars on both ends with the distal end of the flake 

scars having a common termination point on the sqme plane . However , this 

does not necessarily indicate that the flakes were removed simultaneously , 

but rather that they were detached by rotating the striking enrls of the 

core . A core with this distinctive technological trait would show that the 

flake s were truncate d by either a hinge or step fracture and expanded as 

they reached the point of termination . Also , the flakes from such a core 

would be unduly thick and the core face would be concave rather than 

convex . 
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Using a hammerstone with rest or anvll to support the objective 

piece is a technique involvi ~g the principals of force , motion , and the 

elasticity of solids. Absolute bi-polarity of forces appli e d to isotropic 

and homogeneous material is not useful for making flaked stone artifacts 

with any degree of control . To observe the behavior of forces in direct 

opposition , a simple experiment can be condusted . 

Place a pebble of flint - like material in a machinist ' s vise and then 

subject the pebble to the forces of the tightened jaws of the vise until 

rupture occurs . The force exerted from each jaw of the vise will cause a 

cone of force to form at both poles of the pebble and as the pressure is 

increased, the elastic limits of the material will be exceederl and. the 

p iece will shatter . (For laboratory purposes , a glass marble can be 

substituted) When this experiment is altered to include percussion instead 

of pressure and an anvil is used instead of a vise , the results will be 

duplicate . 

Therefore , the bi - polar technique must be chqnged to prohibit the 

opposition o~ forces and provide for the by- pass of the two movements . 

This causes a shearing and then the objective piece and the cones of force 

will be severed . The fracture and cone - severing which occur from the by­

pass of forces does not produce a bulb of force because the plane of fracture 

does not involve usin~ the angle of the cone for detachment . Force is 

directed slightly less then vertical to prevent their opposition . when 

the angle of the cone is used , the force must be directed at an angle 

which corresponds with that of the cone . 

When cleaving the mass by the bi - polar technique , it is difficult to 
, 

distinguiih between the core and the flake a s there is no bulb o~ p ~rcussion 

on either . 'Fhe fracture surface is quite flat and the concentric rin~s of 

force are diminshed and very closely spaced . When shearing occurs , the 

Apex of the compression rings i § from onl y one pole and wl--i ich pole will be 
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determined by the dominant force and the contact points of the anvil or the 

percussor . Because of the irregularity and , therefore , difference in 

distribution of the mass , the end , or pole , with the greater mass will have 

greater resistance to the force and permit the fracture to start at the end 

with the least resistance. If the vertical axis between the anvil and 

the point of the hammerstone impact are tilted more then a few degrees , the 

bulb of force will be more conspicuous and will increase i_n Prominence as 

the deviation from vertical is increased . 

My exp~riments with bi - polar flaking have shown th~t this technique 

is unsat i sfactory for detaching blades or flakes the entire vertical length 

of the core . Attempts have been made to fabricate flakes and blades with a 

bulb of force on the ventral side at both the proximal and distal enns 

but have resulted in fa i lure when using the bi - pol8r technique . Flakes 

and blades can , however , be produced with bulbs of force on opposite ends 

but the positive bulb of force will be on only the proximal end on the 

ventral side and the negative bulb of force will be at the distal end on 

the dorsal side . 

Both the aboriginals and the writer have used a slight variation of the 

bi-polar technique to make right angle edg ~s on blades an~ flakes to prepare 

a core prior to removing burin blades for notching blade edges , and for 

making and severing microburins . Several styles of flake anr'J blade kn · ves 

~re backed by an abrupt retouch w'1ich is accomplisvied by placing the flake 

or blade on an anvil 8nd then carefully striking the sup~orted edge Pith a 

small pebble. (Small hammerstone) However , the blow is struck slig;htly less 

than vertical , wviich is not truly bi-polar, for the forces are not directly 

in opposition . ~dges made by this technique have certain distinctive 

characteristics which will be described in more detail under flake ann blane 

knives. 
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14 . Hafted Hammers (Freehand) 

Using the hafted hammer freehand has advantages and disadvantages over 

the unhafted hammerstone . The affixed handle increases the velocity of th~ 

blow which will be in pDrpotion to the length of the handle . The 

increased velocities gained by the handle are very important in freehand 

flaking of small artifacts which have in~ufficient weight or inertia . 

If the striking motion is slow , the artifact will be projected with the 

blow of' the hammerstone . High velocity blows from the hafted ha11'Jmer will 

permit the knapper to remove thin , wide flakes from the artifact and. to 

feather them out at point of termination . Also the hafted ha~mer does not 

bruise the striking hand as readily as an unhafted hammerstone . 

The disadvantage of the hafted hammerstone is that the slightest 

miscalculati ons in judging the point of impact on the artifact are 

magnified in p Drpotion to the length of the handle . Because of this factor , 

the kaapper must seelc handle-holding positions which will better enable him 

to use the tool with accuracy . I find that by placing the back of the 

left hand , which is holding the artifact against the inside of the knee 

aids in fixing the position of the artifact . The right hand .then weilds 

the hafted hammer but the right elbow is held close to the body . This 

limits the movement necessary to deliver the blow of the ha mmer . T~is 

met.hod is done in a sitting position on a low seat - or on the ground . 
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15 . Hafted Hammer ( With rest) 

The hafted hammer is used in much the same way as in No . 14 except 

the object being worked is placed on a rest . The rest or anvil will aid 

in dampening the shock of the blow to the artifact but , because of the 

inaccuracy of this method , it is necessary to isolate the platforms . 

Striking accuracy may be increased by constant practice which is true 

of most flint-working techniques . Using the rest will relieve the fatigue 

of the left hand and the flakes will be flatter and have feathered ed~es . 

This method is suitable for re moving the disti ~ctive side - struck f'lakes 

from tabular core pieces. Side - struck flakes expand rapidly as they near 

termination and bi-laterally remove the distal end o~ the core . Therefore , 

the distal end of the flake is bi - pointed and somewhat trian~ulqte in 

longitudinal sectiori. 

The hafted hammer and rest may also be used to remove blades . Cores 

are designed with one or more ridges to limit the blades • expansion , f'or the 

shape of the flqke or blade is largely controlled by the c ore surface . 

The size and weight , as well as the length of' the handle , must be adapted 

to its functional performance . 
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16. Bi~lets or Rods (Free-hand) 

Using billets, rods of wood or antler - eitherhafted or unhafted -

for removing f l kkes irom bifacial tools offers many advantages over the 

hamm~rstone percussor. This baton-like percussor is held in the right hand 

and is normally swung in an arc-like path of movement rather than a straig-}it 

line to contact the objective piece in the left hand . The width of the 

proximal end of the flake will be the area contacted by the billet. 

Velocity of the blow can be increased by grasping the baton at the far 

end and decreased by holding near the striking end . for several reasons, 

this implement can produce better results than the hammerstone. It permits 

a ~reater margin of error and miscalculation than the hammerstone will 

tolerate. Also, the billet imparts less shock to the artifact and it is 

easier to direct the path of flight and to vary the velocity of the trlow . 

A novice can attain fair results with th"" billet even thoup;h the blows are 

not exact because the flint will slightly penetrate the wood billet and 

dampen the shock. Because of this dampening effect , poorly directed blows 

will not shatter the artifact and the novice can repeatedly strike the ed~e 

of the artifact without removing the desired flake . However , even thou~h 

he is unaware of it, small bits of flint are bein~ removed from the under­

side of the artifact on either side of the ridge (high part). This 

ridge , or high part , has more resistance because of its greater thickn~ss . 

Repeated blows of the billet will eventually free the part of the edge 

which bears the ridge left from a previously removed flake - thereby 

making a platform and centering the ridge . Flakes re 'noved by the rooden 

billet will naturally be thin , have a diffused bulb of percussion , a slig;ht 

lip on the ventral side and will lack the sharp definition of the cone . 

The slight lip on the ventral side o-r- the flake is dne to the slight 

penetration of the edge of the flint into the billet and is more 

pronounced when using a wood billet e hen one made from antler. When the 

billet technique is used , the hardness of t,e wood will accentuate this 



diagnostic feature . 

I f i rst became aware of the wooden billet technique in the 1930 ' s 

when assisti11g with a paleontological survey in the Walker Lalrn Rer;ion 

in Western Nevada with the late Dr . Reuben A. Stirton . While camned on 

the ranch of a Nevada pioneer , he told of the Piute Indians stealing the 

wooden suokes of the wagon and bue;gy wheels to use for making stone 

artifacts . T11is elderly man did not know how or 1·rhy they used the wood 

but the Indians had told hirn of the wooden billet . Up until this time , I 

had used only the hammerstone for rou~hing out and preformin~ . But I 

tried using the broken handle of a prospec tor pick and W!ClS soon able to 

define the advantage of this type of percussor over the simple hammerstone . 

The Australian Primitives also used a piece of hard wood to tap the 

flint - like mate,nial setin the ends of their throwini;,; sticks - such i:•ras a 

common retouchin~ or sharpening method . Others who have used the billet 

or baton in their experiments have been H. Leon Coutier , Professor A. S . 

Barnes , Andres Kreigh , L. S . B. Leakey , Jacques Tixier and Francois Bordes , 

who has attained perhaps the greatest control and understandin~ of the 

·use of the billet . 

The ~ooden bill~t is of little use for strikin~ blades from a core 

and the antler bil l e t is preferred . 1he striking end of the an~ler billet 

must be slightly rounded and the percussion blow must allow t"1e curved part 

to contac t the edge of the stone . As the billet beco~es worn from use , 

it may be rotated to prevent its becomin(Y' flat and developiri<r large 

facets . 

By us in"; t 11is harder billet , thicker flakes may be removed with a 

single blow , however , because of t'-iis increased hardness, the antler 

billet requires that the worker be much more accurate in strikin,;r . ~S' 
mxoc~x To use the billet efficiently , one must first understand the fracture 
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of flint -like materials . To get the desired flake dimensions, the 

worker must pre- establish surfaces prior to re'Tl.oving- a fl2Jrn and special 

e,ttention must be given to the selection aYJ.d preparation of the platform 

area . 

Many flaJrns found in aboriginal sites indic.qte that they ·were 

removed by t 1'le billet technique but there seer:is to be a scarcitv of 

aboriginal billets . Wood could not be expected t0 endure the rava~es of time 

but there should be evidence of the antler billet unless it was c onsumed 

throuish use . On paq;e 193 of B. A. E. Bulletin# 60 , W. H. Hoihmes , there is 

an illustration of four typical antler billets . The rvear pattern on these 

four billets indicates that both ends were used for thinnin~ and forming 

the artifact w11.ich was originally preformed with a hammerstone . In my 

experiments , I have used both ends of the antler billet and have a wear 

pattern duplicate to those illustrated . See Fi~ure _____ for 

charqcteristic fla1rns re"'loved by the use of the wood and antler billets . 

There are two striking patterns when using the antler billet - the 

arc-lilre motion and the strai.o;ht- line movement - and the choice depends on 

the leni:;th of the antler - Hhether it is a full section or a part section . 

When just the section of antler is used , the strai~ht line method is 

erriployed and the billet is held vertically and projected in a straip;ht line 

to the point of impact - much the sa:rne as one ,•rould use a hammerstone in 

the straight line technique . This tool and technique is useful f'or detaching 

blades froJ:T1 a core for it daripens the shock normally createcl when usino; the 

hammerstorie . Bl9-des removed by the antler section in the straight line 

met1'1.od will have a diffused bulb without t 1'le definition of' the cone ; a 

general absence of an eraillure flalce scar ; and a vride lateral platform . 

'rhe definition of the conr.iression rino:s will be less than those left from 

the hammerstone and more than those resulting from pressure . The antler 

section does not work well for the arc method . 
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When a lon~er pi~ce of antler is used in an arc-like motion , the 

billet is grasped in the right hand ~s one would hold a club; the wrist is 

held immobile and the forearm supplies the force . The objective niece is 

held loosely on the four fingers of the left hand with the thumb exerting 

a slight pressure to hold the artifact in position . The blow is nrojected 

in a follow-through motion to the main body of the objective material . 

The novice should pr otect the left hand with a glove or pad until he has 

become experienced and adept with this technique . A~ter this , the 

protection can be deleted for the bare fingers have the a~vanta~e of 

inspecting by "feel" the underside of the artifact. 

When making a biface , the blow is directed from the tip tor-Jard the 

base and then the piece is rotated and the blow delivered from the base 

toward the tip. When this has produced a shape suitable for flakin~ , the 

artifact is turned so the · s t ~iking area will be the edge and the blow is 

delivered from one marginal edge toward the opposite lateral margin . 

There are several variations in methods of holding and striking . 

One is to strike with the tip of the billet and at right angles to the ~f 

artifact . Another is to strike with the edge of the billet and chqn~e the 

holding position of the left hand to line up themarginal edge for proper 

contact . When the latter method is used , the objective piece is held 

parallel to the arc of the blow and the flakes are detached from the under­

side of the artifact be tween the f irst and second fingers of the left 

hand . This technique is also useful for thinning down a thick core tool . 

If fla~es removed by this technique have the desired qualities , one can 

then re~ove additional flakes from the same margin . For the novice , it i s 

recommended to keep the an.i;:,;le of the blow , the angle of the objective piece 

and the intensity of the blow constant . After the experimenter has practiced 

and attained much skill , he will find it desirable to alternate flake 

removal from both sides from the same margin . 
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Each artifact presents a new set of problems and they must be delt with 

in slightly different manners and modification of the techniques . For 

instance if the artifact is not sufficiently thin , it may be desirable to 

terminate a flake in themiddle of the artifact by either a step or hin~e 

fracture and then remove a flake from the oppos it~ ed ,,,e to meet th flcike 

termination of the step or hinge fr a cture . Very thin bifacial tools may 

be made by this type of thtnning. The thickness , len~th , and width of the 

flake will 1epend on how near or far from the marginal ed~e of the 

artifact the blow is hit . The length and width of the flake depends on the 

exterior surf9.ce of the artifact and the fa~ee intensity of tvie blow . 

Flake termination is dependant on both the ang;le of holdinc,; the 

objective piece and the angle of striking . Different types of billet 

materials leave characteristic attributes on the platform area of the fla~e . 

The hardness or softness of the billet will fueave characteristics which mav 

help to identify the billet material . The softer the material, the greatPr 

the penetration of the flintlike material into the billet . Woo1en bill~ts 

will vary in hardness , depending on the type of wood used . Some of the 

exotic hard woods such as Mountain Mahogany , Sapodilla, and. others will 

comDare in h 9 rdness with the antler . The results of differ~nt mgterials 

with equal hardness will , therefore , be similar . The geo~ranhical qrea 

will be , in part , a deciding factor of materials used ~or billets for 

whether the materials be of hard woods , antler, horn , bone , or even stone , 

depends on the availability of material at the ti ~e of manufacture . 

Another consideration is the Genus of the antler be8-ri 1-i~ animals sup')lyinP" 

the billet material . Those derived from the Caribou , Moose and 3':lk are 

considerably larger , heavier and more massive than the deer antler which 

allows the knapper to remove larger flakes . 

The bone billet should also be mentioned in these experime'1ts . I ~0 1.md 

that the cannon bone of the horse , because of its shape an~ weight , is well 



adapted for a lillet . But the bone billet will not survive making 

more than one or two 'medium sized artifacts because of the spon~y 
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nature of the ends . When these ends be come unduly soft, it is impossible 

to remove any laro;e number of flakes and when the spongy pg,rt is consumed, 

the re""lflinder is very brittle and lA.cks stren.~th d11e to the ·11arrow cavity 

in the center . Fresh uncooked bone will withstand impacts much better then 

weathered or altered bone. 

Both individual and traditional techniques of usin~ the billet will 

be determine d by an examination of the platform area of the flakes . Major 

and minor variations will depend on the mann~r of h olding the artif·,ct , 

the hardness or softness of the billet and t~e character of the surfqce 

prior to receiving the force of the blow . The salient bulb , i . e . one , 

shor,ring a conspicuous , well-defined cone part) is uncommon on fl.g)rns det'-'l.ched 
I by the billPt technique but is characterist,c to the ha~merstone. The softer 

billet leaves a slight overhqnging lip directly bene *th the platform . 
and penetrqtin'S This curv on the platform part is the result of the billet contactin~ the 

platforrn surfqce and pulling away the fl<:ike . Because the billet is soft 

and yieldin;,;, the cone is spread leaving a diffused bulb. Much of the fl9 1re 

character depends on the preparati0n o~ the platform . (See platforms) 

Granular materials can also cause bulb diffusion. Since the billet 

is commonly used in the intermediate steps between hammerstone preforminv 

and the final pressure flaking , the dorsal surface of the fl9kes will be9r 

scars of the previ ous preforming . Billet flakes are usually ra u idly expand­

in,q; with feCtthered edp;es and an accentu<:ited curve . 
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(17) Billets (1,lith Punch) 

This technique uses the bi+let to transmit force to an inter­

mediate tool which will be called a punch . Using the punch as an 

intermediate tool not only permits the lmapper to make knives , spears , 

and assorted unifacial and bifacial implements ; but it is also useful 

for detaching blades from cores . 

The punc11 is usually an uncurved antler tine or a rodlike piece of 

bone or a suitable antler part . By using an antler billet rat 11er than 

a small stone , I found I could strike with increased velocity and 

~reat~r accuracy . The proximal end of the intermediAte tool which is 

to receive the bloN from the billet is made fle:tt and the distal end 

which is Placed on the objective piece is slightly accuminated . 

Generally , the billet is of hard wood , antler , or bone. Its dim8nsions 

will depend on the type of work to be performed . A lonp- billet will 

increase the velocity of the blow as opposed to a short one . The 

diameter and reight will determine the amount of force - the lon~er 

the diameter , the more force at even a reduced velocity . 

The bill9t and punch techrtique p9r~its the ~orker to accurately 

select the impact area which is not possible when using just the bill9t . , 

without the punch . This technique has been described b7 B. B. Redding 

in the Ameri can Naturalis t, 13, No , 11 (1879) "Holding the piece of 

obsidian in the hollow of the l~ft hand , he nlac-3d between the first 

and second fi gers of t11.e same hand , a split piece of deer horn , the 

straight ed~e of the split deer horn resting against about one-~ourth 

of an inch of the edJ:re of the obs i dian; then with a small stone he , Hith 

his right hand , struck the other end of the snlit deer horn a sharp 
I 

blow" But tvii s met hod leaves ~D.uch to 1-:)e des ired for the first arid 

secon-j_ finc;e:rs cannot apply sufficient pressure to Provide good. 

contact between the tip of the ;rune½ and the edge of the artifact . 



This n~th0d is un:iuly cumbe-rso>1J. aYid it is hard to simultaneously 

manipulate both th9 angles of tl--ie punch and the artifact in the left 

h9.nd and , at the sa,1e time , stri1ce t11.e punch with t11.e rig;ht ar"Tl . It 

is difficult to hold an object larger th~n an arrowpnint a~d also the 

punch in the sa:r.1e hand . Hor•Jever , bv slightly changing the stvle of 

holdins , I found the method has some merit . By placinF.; t11.e 9.rtifect 

bet •iJ"een either the knees or the heels , the puric!1 may then be used -,ri_ th 

accur<:icy and satisfactory flakes can be detached . But for satisfactory 

results , the blow must be delivered r-ri.th considerable velocity to Prevent 

the artifact moving with the blow . 

A variation of this technique requires hrn persons to 1o the ·,rork . 

One P'3rson holds either t',e nunch or artifact and the second P~rson 

delivers the blow . George Catlin descricies this technique in"Last Rambles 

Among-st the Indians of the Rocky Mountains and the Andes" (New York 

D. AP1Jleton and Co ., 1867 . "The master 11or'kman - s~ated on t11e o;round -

lays one of these flakes on the pal~ of his left hand , holdin~ it 

firmly drn,,rn ni tvi two or ·"lore f i n~ers of the same hand and with ,,,is right 

hand , between the thumb and ti;,ro forefin'Sers , places his chisel ( or nunch) 

on the point th9.t is to be broken off and a co-onerr-i.tor(a stri1rnr) sittin~ 

in front of him , with a nallet of very hard wood , strikes the chisel 

( or nunch) on the unper end , flakinp:- the flint off 0°1 the underside , 

belm,r each projecting; Point triat is struck" . Tl-'iis tndicl'ltes verv close 

observation bv Catlin , even defining t'1e use qf orojections as Platforms 

for seatin~ th~ tin of the punch . This method is useful for thtnnin~ 
artifacts 

and finis ing/which have been.previously preformed by direct percussion . 

The len<sth aYJ.d r;ridth of flakes is qovern~d by the exterior surface of 

the artifact , the angle of the nunch and the intensitv of the blrn-r . 

The size of the ulatform must be the sane size as the contact point of 

the punch ; and the cone part (bulb of p,:;rcussi0n) will be salient r,rith 

good definition . This two man technique allows the striker freedom of 
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1•rorkinr,; -manipulation but for success the Norlr8rs must coordin<:ite their 

actions and synchronize punch nlacer1ent with t e blor<J . When the punch 
a"ld formed 

process has sufficiently thinned/the artif2ct to th~ sta~e where further 

work T·ri th t 1'lis method would break the artifact - then a pressur"" tech1'lique 

is used to re,ove any irregularities and rid~es left by the accentuqted 

bulbs of percussion ; strai:?;hten and sh"'.rpen the ed"!;es and make the 

artifact more uniform . 

Flakes or bla:ies detached by the punch will vary accordin~ to the 

type of artifact the worker needs . The character of t,e platform , the 

bulb of percussion , the d~mension and termination of the flalrns or blades 

will depend on the worlr8rs indi uidual and traditional traits an11 the im­

plement being formed . However , there T•Jill be a certain C"nsistency 

and uniformity of flakes re7oved by t'1is method ; their major and minor 

deviations being a reflection of the uarticular tyne of T11anufacture . 

To rel>=1,te tvi.is technique to the· flake or blade , one must examine the 

platform for pertinent characteristic¢ features such as sp~cial platform 

preparation - grinding , isolation , angle , limited area and the distance 

of the platform from the lead in~ edge' of the artifact or core . Fla1<::es 

will reveal that the punch was placed with precision , care and accuracy 

on an established platform w11ich is not the case when direct free hand 

percussion is the technique . 
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(18) Billets with punch and Rest : 

Using the billets ·rith punch and r::st is much the same as No . 17 . 

Flakes or blades made by this technique will have a slightly less '-'Cc ­

entu1::1.ted curve an1 some may be almost flat ,ri th little or no curve at 

their distal end . The anvil provides inert ia and affords a means of 

immoblizing the working material w~ich decreases the amount of force 

necessary to detach a flake or blade . The impact of the billet also 

causes the rest , or anvil , to exert force in an opposite direction , 

resulting in a shearing action of the material . T~is produces a 

flatter flake or blade and terminates them at a point just beyond the 

edge of the anvil which avoids compression of the material by the anvil 

and the force of the blow . 
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(19) Billets with punch , Rest and Cl.§..illl?_ 

This technique eliminates the need of a second person for holding . 

There is a variety of_ways to secure the core or artifact - the simplest 

being for the worker to asslli'le a sitting position and use his heeld to 

hold the objective piece . Accordin,g; to Dr . J . Desmond Clark , t 11is 

method has been recently used by .the Africans to maKe gun flints . 

(Personal communication) Dr . Clark has conducted numa.rous experiT11ents 

on the function of Paleolithic i 'plements ( Pao_:e 120 , :3:arly Man ; Life 

Nature Library by F . Clark Howell) 

Both the writer and Dr . Francoi_s Bordes have c onducted exp':)riT11e,1ts 

T•Ti th this punch , rest and clamp technique and founrl we had much greater 

control of flalrn re,.,,oval t1'J.an when we used simple direct perucssion . 

Ho--ev~r , the feet allow the objective piece to move slicrhtlv and , there ­

fore , ~tis difficult to exert dmmward pressure and still hold the 

objective pi e ce firmly on the anvil . The slightest move~ent of the 

objective piece will cause the flalrn or blA.de to be malformed . Much 

preferred is a holding devise n:iade frc)T7J. two lashed poles and a f1.1lcrum 

wh i ch pern1i ts a minimum amount of 1'1. oveme'YJ.t and allows the .,,rorker to 

accurately re~,ove blades and fla1-ces . The c lamp allows the wor}c~r to 

a c curately pl ace the tip of the intermediate tool , or Punch , on a 

Pre- selected platform area and both the vert ical angle and the angle 

of fracture can be calculated . Then the velocity of the hg,mmerstone 

or billet , which is relative to i ts weight , is calculated to comply 1•1ith 

the size of t11.e desired flake and the angle of the plane of fracture 

and the texture of the material . 

The form of the flake or blade is controlled by i ts dorsal surface . 

Should the face of the core be flat , the blow -,rill create an exDanding 

flake , but if' the core has a prepared longitudinal crest or rid()"e on the 

face , i t will form a narrow flal{e or blade/ 



The billet with punch rest and c l amp technique is used for 

maki:rn:r blades and for the refined percuss i on fla1cing of artifacts 

followin~ direct oercussion preforming and prior to final pressure 

retouch . 

Characteristics of this technique can be found on the proximal 

or platforri. end of flakes and blades . T1'1.e size of the platform area 

is governed by the size of the tip of the punch or by a special 

preparation which isolates the area contacted by the punch , which can 

then be sri.aller than the punch . The platform can be the natural cortex , 

an unmodified plane of fracture or a part that is c oncave as the rc~sult 

of rerioval of one or more flal:es; or a crest left from the re 01 oval of a 

flake on either side of t11e crest; or it can be g:;round or polished . 

Stiould the platf or-n1 be convex , it usually indicates that the platform 

was either isolated , ground or polished . The angle of the Platform is 

variable depending on hon the core rms formed a:r.d is a si<:t:nificant 
yet should be constant if a sin~le techninue was used . 

factor in determining core tvpes j If the top of the core is -prenared. 

at a rig-ht angle to the lon::; axis - then the platform of the fla7ce or 

blade will have a corresponding angle . If less than a rlght anP::le , 

the platf or:1 will corres-oond to this angle . The ang:;le of the pl atform 

on the flake is at right 9.Uf"les or less than a right a.n,g;le to the 

longitudinal axis of the core . The apex of the an~le be~ins at the 

dorsal side of the f l ake or blade and will never sln.nt tor•rard the dorsal 

side but rather toward the ventral side . 

In general , flakes and blades made by the billet , punch and clamP 

technique are uniform ; p;enere.lly h9.ve small platforms ; a salient bulb 

of P9rcussion , and a general absence of eraillure flqke sc~rs -

features not characteristic to an asse~blage made by direct percussion . 
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Beca.use o-f the use of t11e clamp , flakes a'1r'l blqdes 1·•ill be flqtter ; 

thev cqn be controlled and , therefore , terr:1inFted by featheri nrr at their 

distal e"1cL Because of the decreased s 1~oc1, ,;·,rhen usini:,: a b illet , the 

ventral surface o~ the blade or flake is g:;enerally snooth and uithout 

well- d9fined pressure rinss . 
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the blAde or flake is generaly smooth and 

rings jec9-:rne of the decreased shock when using 

20 . Hammerstone with punch( free hand) 

Qi~ 
'fhe abs-~;..-e technic.-lue h .:i.s beon described under };'o. 1'7 except '#.## t}1at 

in this case and as HedJing described a ha@nerstone was used instead 

cf the billet. I found that the biJlet ·Nas cons:irJera';)J.y more usefuJ~han 

the hammerstone , but with practice on,3 may become proficient in using 

the hnmmerstone . The disadvantl.ige i n uslng the hamrnerstone is that 

it is difficult to project the hammerstone with sufficient velocity 

#.'f/iil##-## a berra te 
anc [JI'Oper fallow through with out causing Jµ4/tfr#~/r/.'f/S. 't/,<#J,--#4'1#/m.¥ fie a c ture s. 

Also the left hand is directly in line with the blow causing the 

knapper to f 1inch. The b}1ape of the harnmerstone is usua ly ovoid and 

not flat and causes the force to be deflected u~Jeqs the blow is very 

accurate. The objective piece is usualy too light to have sufficient 

inertia to prevent its moving with the force impar ted . The flakes 

have salient bulbs of percussion and exaggerPted compression rings and 

often terminate as step or hinge fractures. Should there be a choice 

the biJlet is preffered over the hammerstone . 
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21. Hammerstone Mi tl-1 punch and rest. 

Much the same as described under No .18 except that a hammerstone 

is used instdF:1d of the billet. TJ:-ie hammerstone C!:¼uses t'he nurich 

to become softened from it 1 s musbrooming from repete<l blo·N s . The 

bammerstone imparts more sbock tba.n does the billet causing the flake 

or blade to have more pronounced compression rings than when using 

a billet. In order to perform this technique a second person is needed , 

yet by holdir:g the objective piece between the hnees or by resting it 

i 
on the ground or a sutable suppd>rt a we 11 p ,~dded knee or the foot may 

be used.to hold the core for blade making. Using this technique for 

:neking bifacial tools a second person is needec for holding . T.re flr-ikes 

or blades Mi ll be 4uite flat because of the support , the more resistant 

the rest or anvil the flatter the flake. The velocity and weight of 

tbe hammerstone must conform to the work being accomr.lished. 

22 . Eamrrierstone with punch rest nnd clr1.mp 

The clamp or holding devise permits the objective piece to 

r "' J' n s,1,.a ti· ona rv w}1i le g1 i ving t:;r1e kna rrJer· more manuve ri bi li ty . vma - ill, " .t:-' 

Tbo clRmp is gener::1 ly used for blade making . and i s too cumbers om 

to use for removing flakes from bi:'ac ial artifacts . The blr, de types 

will be simular to those using meth()d 21. but bnving more uniformity . 



( '72 ) 

23 . Indirect , harrnner freehand . 

This tec;_1ni (1ue requires the use of an anvil of ei th~1· stone,####. antler 

held ln the ha nd 
or bone . ~~e objective piece is placed on the anvilf and then the 

artifYct is struck Lj h pe1·cussor . Such a technique makes it difficult 

to determine the exact plane of fracture an6 usuely cRuses the 

worhlng edse of the artif~ct to be crushed or bruised . It is not a 

_ tl,l£~n_ . 
good sh0rpening technique b~t is usefu1l to~ the 6dge or to cause 

cJ.. :18vel to b0 forrnecJ. tu be used for· c1 pJh.tform . BlFi.des n-ie"j- be o,_1d·0c 
for knives 8nd ect . 

or· se ve :;.~cc f o:r mlcr·o iJla des ar:iJ the making of gc urn,:, tric s . Burin core# 

preforms can be tn8de by fil wt snopt-,1 .i. nb a Lr·icl:'.: fhke or r:1,:c •~·,,-,,, 

turn the flake vert ic1:-il ar..d .1.'t;~L :i.r.g tre :10 dcgr·1-\e 'n1't!•1/_ or.. a flat 

P" r·t uf tr•e anv:i. J tbe n striking it with a percuss or 11.m'i h long 

n,H•r·o,JV flake uill be removed on trie UIJpe1· rmu·gin , the flake or blade 

can t}-1en be invertau, the r:ir•oc.:ess repeted to rerriu 1e tlie st:fipped p8rt . 

:ii 1 Cf;S 

Tbe cor·rect t:J.:-.gle pf tlic cor·e .i.::-. C:::: ~0~1,,1.:.,vo b;/ U1t: 1n,.,,pper , t:he angles 

orj the 1:c1.nvj l . Burin 0J.t1des HlkY c;1er1 be r·emoved by pr2s~ure d.T,c'i tr e core 

left w.i.th 
fii·s t , 

B stu,n·ri edge . The burinb1ade# removed by indirect percus sl'>n 

is USQ81y triangulate in section while the jj following blades will 

be iither rect8ntu1Br or rtomboidal in section and the wiGth of t~e 

our•::.r, core. Tbe bulb of force will be disfusse because of the wide #,;<!># 
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cu,~.1,ct betv,ecrn c.r'e edge of tl-ie core and Lhe anv::l. Cur,centric ri:1c;s 

soure . The intensity of Lhe blow determines the termin~tion of the 

burin blade . If the force of the blow is disapated 1effore the blade 

reaches the distal end of the core a step fracture will be caused to 

for-rn at the distal e.nd of the burin blade and if additional blades :ere 

r·cwuved eacb will be slig0L:/ sbcrter tlian t}1e one tl1•1t cr-n1red tr,e 

fir~it s-ter.:, fracture . If the force is not disapated t0e blade will be 

removed the full length of the core and rewove it's distal portion . 

The term indirect H~ iresent blankets two sets of tech~i1ues 

, tne first is the various uses of aa irtermediate tool to trans~it 

force from the percussor to the objective piece and the other encompasses 

the group# pf tecJ-1r.,iques th1;1t the furce is delivered directly to trie 

objective piece being obstructed by an anvil , causing a flu1e to be 

dis lodged , by tl1e inertia of t:be an vi 1. 

24 . Indirect with hammer 8Dd 1·est . 

Tl-is r:iettod of flake remova1. is muur tr·,e same as descrP'ed under l:o . 

23 . except that an anvil or sutabJe res- i8 used in H fixed position , 

and not hand he la . The anvil cHn be# 1rne led , pcinted , f ls t edged or 

si □ply ovuld , depenai~g on w~~t function or techPique ~s to be perforrned. 



(74) 

This tech ni~ue permits the knapper considerably wore lasitude in the 

work to be performed because the larger the an vil the gre ~ter the 

inertia and therefore gives a greater range of size of flskes t'1nt mHy 

be removed . The flakes may be removed more unif0rTii~y from the objective 

piece . The hammerstone or percussor must be of a softer nature than a 

polished hard stone hammer or the objective piece will be either 

bruised ors nattered . Discoioal anvils may be use~ for notching large 

bifaces to fAcilitate hafting . The bu]~s of force Rre Absent when the 

cone of force hhs been spJit , yet the flctke Rnd ~la1e scAr has cJose 

we 11 defined comprGet:don rings rad la ting from t}·, e poir.t of c0ntact . 

Tr,ere 1:1.re several WP)~s of using indirect percusfd.on and the flakes and 

flake sc1:trs will have simiilnlar characteristics pertin~nt to eBch 

metr,od used . For an exb.rriple , the b8 eking of a knife by the burin 

techr.ique canot be comp1c,.red to rentoving tre cortex from a nodule . 

There is a need for addition:.,. l e:xptl ::.mc:nts in using the ir.direct 

percusslor. tGcr,nIDq_ue b0l!0use the o:,jectivt piece ma:,- be placed with 

greater accuracy than by using direct free hand percussion , also 

the tect~lque of s~litting the cone shouJd be further invastigAted . 

2S. InCir~at with a fixed punch . 

This method of ~laking is done by securring a punc~-likc object 
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~ade of antler , bone , horn or s tone in a log or some other object with 

enough weight to cause i ner t i a . The ob jective pi e ce is then positioned 

on the pointe d e nd of the punch a t a pre selected spot or p l atfor m 

and the core or ar ti f nc t struck wi th a per cussor that will no t c~use 

fr a cture or bruis i ng. Such a techni que permits accurA te pla cement of 

of the o e due to osl ti on c'nange s the ob j ect being worked on , bu t beca use of change of form .of t he a rea 

i s const ant ly ch a nging. that is to r e cie ve the force of t}1e percus sorfMy e xpe r iments have not 

permi t ted me to remove b lH des from a core with the accurP._ cy of hand 

holding the punch a nd then direc t ing the blow at the correct ang le~. 

The fixed punch techni que can be used to notch l a rge thick bifAces 

if much ca re is excersi zed. Upon striking tr.e artifact the intensity 

of the blow must be directed with considera ble control ] or t he a rtifAct 

will be broken. It is pos s ib l e to ma ke one style of a burin or burin 

core by p1a ce ing ane angle of a trunc ,;1 t ed fl ,i ke or bl <> de on a fixed 

projection a nd then striking the flake or bla de . su ch a me thod re quires 

considerable pr ac tice in ca lcula ting both t he angle of t he b low and the 

ang le to hold th e objective piece. Experiments using t he fi xed punch 

technique in making either unifa ce or bifa cial artifa cts ha s r e su l ted 

i n only thick , stee p ang led i mo lements be caus e the artifa ct must be 

he ld at such an angle tha t a blow ma y be delivered to it's face tha t 

only sb ort fla kes ma y be :bemoved. Ab. ong na rrow artifa ct is eisily broken1 
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it is dueto using this techni que because 1#/:ii.#### Ji/ striking the artifact wt hl:t -

ought being able to dampen the shock. The flnkes that are removed by 

the fixed punch have salient bulbs, are rapidly expa nding, usuA.ly 

fe s thered at tre distal end and short because the force canot be directed 

across the face of the artifact . 

26 . PRESSURE , FREEHAND, unhafted pre s sure tool. 

Free hand pressure flaking is accoP1plished by 

placeing th~ objective piece in the unsuported left hand protected 

by some yealding material such as leather, gr a ss or cordage and then 

pressing off flakes from the margins of the preformed a ::b tif .,-=i ct or 

flake by the use of a pressure tool helft in the right hand . The pressure 

tool is without a handle and is commonly of antler or bone, used as is 
Insert attached page . 

or may be served to protect the hand . t'E-e mat.hods o.f_ holdiJ1g the 

objective piece and the pressure tool are many and uaried as was the 

skill in app~ying the pressure . This method stone working by the simple 

a pJica tion of pressure has been widly obsserved and accounfl ed for by 

explorers and historians and a few archaeologists . MuJtimillions of 

tools have been made by using fre·ehand pressure flaking in most parts 

of the world occupied by man . 'l'ne freehand pressure technique is used 

on blades or flakes and preforms made by the percussion tec~nique. 
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The objective piece is held in the left hand with the side to be 

flaked twards the palm. The flakes will be removed from the underside 

and their detaching canot be observed by the knapper as only the 

leading edge is exposed . The objective piece is held by the fingers 

#l#fl## with the thumb extended . The fingers are pressed on the top 

of the objective piece with just sufficient pressure to imobilise 

the artifact to be . Any ex6essive pressure will cause the ~bjective 

piece to be fractured when the pressure is applied to it ' s edge • 

The objective piece is held in the palm in such a manner that the l>#.i~ 

proposed flake will be directly over the conca vity formed between the 

hee 1 of the thumb and the palm aproxima t ,e ly in line with the center of 

the wrist and between the sedond and third fingers when they are 

securing the lithic ma teri a l. The angle in which the objective piece 

is held de pends on the preference of the knapper and what probJem of 

flakeing is to be accomplished . The methods of holding ##e#~##ff#ajd# 

##-bt.#f::/i the objective piece and the pressure tool are many and varied 

as was the skill in .applying the pressure. T~e pressure tool is held 

in such a manner tha t it wi J 1 rest just slightly fon,ard of the first 

knucl~e a nd as close to t~e tip of the pres sure tool to afford gre a ter 

lererage • The wrist is held #fHU/,#/1. rigid wlth t:be pressure being 
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a pp lied from the ri ght shoulder through the a rm. The muscles of the 

ba ck are used in conjunction with the shoulder as the kna pper leans 

into the work being performe d as ea ch flake is being deta cbed f r om the 

objective piece . Such movement makes it nessa ry for the kna pper to 

be sea ted rather tha n standing . The previously desc r ibed method cif 

pressure flakei ng is used in stages to remove irre gularities and to## 

Develop ea more regular form in order to remove fla kes with regul a rity . 

The kna pper canot duplica te a serie s of flake sca rs or remove fla kes 

t ~at a re uniform from a surfa ce tha t is irre gula r . 
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This method wa s propa bly first used to resharpen a dulled edge and to 

modify a flake or blade to suit some functional objective piece tha t 

would facilitate holding or hafting. A blade, flake, unifa ce or biface 

ma y be sharpened to the same degree of sharpness as originaly removed 

from a core by removing a series of pressure flakes from its margin. 

The technique of sharpening involves more than just pressing a series 

of flakes from the edge of the objective piece. The tip of the pressure 

tool is pla ced on the prepared edge at either one end or the other and 

the first fla ke removed by pressing inwa rd and downwD rd. The bulb of 

pressure will be removed with the flake leaving an edge tha t is uncrushed 
\ 

, then the tip of the pressure tool is placed directly over the ridge 
removal 

caused by the #.##ti/41 of the first f l n ke #/##/· and pres sure apJ ied in the 

same fashmnn as the first. The spaceing is such tha t the bulbar part 

of the flake removed will intersect the bulbar scar left form the 

previously removed flake. This process is continued untill untill the 

desired part ha s been sha rpened. The edge will be as sha rp as a newely 

removed fl a ke if the worker had sufficient skill to advoid crushing 

the edge. The edges sharpened in this manner will naturaly be slightly 

more irregula r th ·m the edge of a freshly removed fla ke or blade, the 

irregularities do not deter the cutting qualities. If the a rtifnct 

is flaked unifacialy, the fl s ked surfa ce will h ~i ve a series of small 
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channels, their spaceing will corespond with the interval in which 

the pressure tool wa s p laced on the edge of the objective piece. 

Both flake and flake scar will bear compression rings radia ting #W 

from the point in which the pressure wa s applied . The flake scars 

are usualy slightly oblique being directed from right to left by a 

right handed ##IP#i/if/.¢1..#.### person :holding the objective piece in the 

palm of the left band. ShouJd the person be left handed then tr1e flake 

sca rs will be directed in the opposite dire ction . The flake scars 

can also be collatera l and at right angles to the leading edge . The 

way the objective piece is held, the W8y the edge is prepared and the 

skill in which the pressure is applied will revie! numerous technological 

traits. It is unfortunate tha t flakes removed by this method are usualy 

broken beca use# of the close cont~ct with the proctective pad held in 

the left hand .. The flakes are removed from the under surfA.ce of the 

artifact pressing twa rds . the palm of the left hand and in so doing 

are usualy crushed or broken with only the proximal end of the flake 

remaining intact . Upon recovering such flake parts,the platform 

portion may be examined and the edge of the a rtifa c~ reconsituted 

to s~ow the edge preparation, the angle of the edge and the angle 

the prRssure was applied. Complete unbroken flakes will thaw the 

curvature of the artifa ct by examining the arc of the ventral surfa ce . 
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The distal ends of the flakes are also diognostic and can reve l'l l #flifi 

h ow the pressure was a pplied. Should the flake feather at its distal 

end and at its termination be come increseingly thinner and be sharp 

with no trunca tion will show that the fl a ke was removed by more downwa rd 

pressure than inwa rd and the it wa s snapped quickJy and without 

follow through of the pressure . Sucl-1 a fla ke is never made when one 

ma king a wide thin artifact. Sho~ld the flake terminate in a hinge 

or step fr a ctu~e, it cou Jd be a mistake on the kna ppers part or done 

on purpose to stop the fla ke midway on the face of the artifa ct and 

then meet the flakes termination by removing another flake from the 

opposite side to intersect the hinge or step which wilJ cause the 

artifact to be thinned. Single flakes ma y be aberations of the norma l 

, so flake populations and assemblages of workshop debris is nessary 

with multi~le fla ke sca rs 
before worthw:rile apra isia ls may be made . Ea ch artifa ct~ must be 

a prais e d individua Jy to show the se quence tha t the fla kes were removed 

and the chRr a cter of the fla ke scars. Having both artif~ct and accompany-

ing flakes allows the a pra iser to then a s sosia te and evaluate the 

various sta ges of ma nuf ncturing. Observa tions of Aboriginal work 

, particularly projectile point industries sbo~ that certain cultura l 

groupes are distinctive because of the r a ndom nature of their flaking 

, being concerned ma inly with function a nd little thought of reguJ arity or artistry. 
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11# 
27 , . Pressure, ( free hand ) hafted. / 

Thd application of pressure free band with a hafted pressure tool 

is much the same as described under Mo . 26, except that the pressure 

tool is more sophi s ticated and somewhat refined. There are many ways and 

ramifica tions See 'paper on tool types. of making a composite pressure tool. Generaly implying that a pressure 

bit is inserted into a handl~ whose length will conform with the 

technique #.f/;###11.l#'llfl##.##t/l#fl### for wrich it will be used. The hafted 

pressure tools may be separa ted into two cl 0 sses the s 1- ort and tr-e Jong . 

The Sr-ort being made just to fit the hand and more comfort able to use 

and permit new bits to be inserted into the handle as they become worn 

continual without replaceing the wr,ole tool and inste:1d of #ll#!l?l##Hfi resharpening 

ne w bits may be inserted . 1ti#i#l##uf##6##fi;Y#l###:######'#,.##-·ffNj###.#ii#f#J#l 

The long tool is used in a slightly ma nner than the short one, the 

method of holding differs and greater pressure mn y be exerted beca'\llse 

of the increPsed leverage . The long ha ndled pressure tool is grasped 

ins ide of near the bit in the right hand with the handle parallel with the fore-

arm. The elbow holds the long handle of the pressure too 1 aga inst the 

body. The tool held in this manner permits the worker to exert considerlby 

more pres sure on the objective piece by using the arm without tireing 

the wrist. Flakes of greater dimention ma y be removed by the long 
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handled tool than with the short one. It is somewhat eisier to keep 

the tip of the pressure tool in line with the ridge on the artifa ct 

, making the flakeing more uniform. The tip of the pressure tools 

on both short and long styles will effect the cbarqcter of the proximal 

end of the flake as well# as the fla ke scar. The tip with a flat 

surf~ce will contact a l a rger portion of the edge of the objective 

piece than will one with a sharper point. Such a contact causes the 

bulb of pressure to be more diffused or salient. The width of the 

flake or flake scar does~nt depen~ entirely on the width of the 

tip of the pressure toolbut on the interval in whi ch the tool was 

pladed on the margin of the objective pie ce. Closly spaced flakes 

may be detached with a faii l y blunt pressure tool. The amount of 

pressure required to remove a flake is proportional to the width 

and not tbe length. The exterior surface or the dorsal side of the 

flake to be will control its relitive length. The thickness of the 

• 
' fla ke is regulated by the distance from the##lj# leading edge into 

the body of the artifa ct the tip of the pres Rure tool is placed. This 

distance from the edget Salso a r ,ctor in controlling the width of the 

flake. The nearer the edge of the objective piece that the tho of the 

pressure is placed without the edge crushing the ##s### less pressure is required. 
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hafted pre ssure tool beca use of the incre a sed leverage. Additional 

purchase may a J so be ga ined by t}1e use of the t·highs. The /1:.#f:I-# ba ck 

of the left band is p laced on the inside of the le f' t t}1igh while the 

#Nll)lfl#'###. back of the ri.ght bnnd is i#i/1...e### pla ced on the inside of 

the right thigh, then by simoultaneous1y pressing the thighs together 

and coordina ted with pressure from t~e forearm and shoulder . As this 

pres sure is ap pJied the left hand i$ rr oved in suc:r a way thrt as the 

inwa rd pressure is applied by the pre s sure tool, the Jeft hand is 

moved to control the downward pressure, thus pe rmiting a fl r ke to 

be detached first at the p 1a~form and then guided across the face of 

tre artifa ct by the motion of the hand holding the #:fH:t#d!#-6# #W# 

objective piece . The longhRndle pressure tool is comonly used 

for medium to l Prge projectile points and 1/:. bifncialy fl ·i ked knives 

which will be described in detail under point types . The char Ei cter 

of the fl ·, kes using the short or long handled tools will depend upon 

tte nature of the work being done . Their form and charncteri~tics 

should be quite uniform and show consistant paterns if the implements 

being manuf a ctured are the same . However because the objective piece 

is held in the hand and the hand is rotRted as the flqkes are removed 

the fl~kes will be curved on the ventral side and the artifnct will 

be convex on its flaked surfBce. 
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The plntforms of the fl kc s removed by thB use of the pressure technique 

wil l denote the manner in which it was hel~, by rela ting the flake to 

the artifact and replaceing #.# them in t:re left band with the flake 

between the a rtifact and the palm the angle of the pl a tform will 

corespond with the l a teral margin of the artifact, Should the transverse 

angle be at right ang1es to the longmtudnal axis of the flake tnen the 

flake would be a colatoral flake if the sides of the artifacts edges 

were pRrallel. should the angJe of the platform be either to the right 

or left then the flaking would be diagonal or oblique , the extent 

of course would cores pond with the angle of declination from vertical. 

The size of the pressure fla ke, generaly width and thickness 

will ha ve certain limits depending on wether a short pr long pre~sure 

hand 
tool wa s used and the strength of the knapper. There is natu~aly a 

limitation of the size of fl8kes tha t may be removed by the hand held 

pre ?sure #,ri. technique and the nature of the material being worked on. 

28. PRT<:S SURE, h ;,i.nc] held with rest. 

The ba nd held pressure with r e st is much the same as in No.s 26 & 

27 . exce pt tha t the objective piece is supported on somthing besid e s 

the hand. A rest or semi###tii rigid support is used • Such a support 

will cause# a difference in both flake anti flake scar. 
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The f lakes will be fli tter on th e ventra l side tha n t h ose tha t ha ve 

a llowed the objective piece t _o move when the pressure i s a pp Jied . 

The f lakes will fe a ther at t he dista l end of the fls ke . Bi ffacial 

tools made by the use of this techni que will ha ve a spine or ridge 

running longi~udina ly down the media n line of both f a ces of the 

artifa ct . The cross section will romboid or diamond sha ped. A preform 

ca.not be thinned by using this technique . Examples of flRking of this 

cha r a cte r is to -be found on some varieties of Eden points, usualy 

those tha t a re fla ked collateraly , a lso sowe drills show the use of 

the rest . The fla ke scars usualy termina te before or midway accross 

the f a ce of the implement . One of the methods used in flakeing 

experiment~ is to use very thick stiff leather as a pad for the left 

hand with a nother piece folded a nd pla ced on top of the other and 

pla ced in such a ma nner tha t it will pa r e lell the pro posed f l8 ke . 

The folded strip of leather provides cle a rance for the flake to be 

removed from the artifa ct . I also use for expe r i menta l purposes a 

rubber heel with a groove cut into it for clearance . The -rubber 

heel is perfered because the fo l ded leather ha s to be a.justed after 

ea ch fls ke is removed . Pressure is a pplied diferently th an when 

thinning or fla king from one ma r gin to t~e other . The point of the 

pressure is seated on the ma rgina l edge and _ the pr e 0 sure is applied 
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more downward th an inward and gradualy increased until the fl 0 ke 

is removed. The flake comes off with a sharp snap and a different 

sound than#~## without the support . Tbe gradual appJication of pressure 

is irrportant because as the pr e ssure builds up to the point of fracture 

the flake will part from the parent mass in a stra ight line without 

e 
curving a nd will t e r min ,te wi th a sh arp edge a t the ti p . A flake 

removed in this manner literlly exp lodes because of the el0stic 

qualities of the material. Care must be used in se a ting the tip of 

the pr e s sure tool to prevent the edge from being crushed . 1'he seating 

edge of the tip may be done by removing mineute fla kes from the margin 

as eac~ flake is removed or the entire perimeter or lateral edges 

may be slightly beveled by a wippeing action to turn the edge . Too## 

The ed ge can be sJightly polished by the use of an abra isive stone 

to be made stronger . 

The hPnd is st 0 belized by resting the ba ck of the left hand on 

the thigh and not permited to Move or the fl ke will not t Pr mine te 

with a feathered tip . and the flRke will curve and caus e the artifact , 

to be biconvex in cross section . The way the hand is #spported and 

the attifa ct is held will influence the falke character . In order to 

farther immobi l ize the the artifact it may be res ted directly on a 
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on a grooved stone, log or an y simula r me dium. Experiments ha ve sho·;11 n 

that the fingeBs or the thumb must be given excersise and time to 

deve1ope as each new position re quires a ne w set of musmes to hold 

the objective piece while being worked on by the right hand holding 

the pressure tool. A novise kri a pper will find discomfort in a sh ort 

time of working at any pc sit~on and will find it most difficult to 

ch a nge tech niques and develope new muscles and callouses . Experiments 

in re p lica ting techni ques will soon convince on~ that after one ha s 

become proficien~ using one method there is no r eason to make the 

change if the artifact serves a functiona l purpose . Archaeology 

ha s sh own tha t that some technological tra its ha ve endured traditiona ly 

for long per1.ods of time and methods past##- from father to son if 

their ecomomy r emained constant. Bach artifact generaly encompases 

severBl technological tra its r endered during it's varinas stages of 

making. 

29. PRESSURE , reverse , fin ger held . 

Ameth od of fl ~king tha t is reversed from the norma l of pre ssing 

t wards the body, using this technique the pr e ssure is a~a y from the 1a 

body. Such a wa y of a ppJ ying pressure causes the flake sc ars to 

resemble t hose made by a left ha nded person. The r e ver~e 00:CUP,&S 
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flakeing technique ##hif#I~ has been noted in numerous artifact 

a s sembla ges occuring in both in both the new and oJd world . Lithic 

Techno]ogy conference, Les Eyzies, Fra nce . At this time ie is 

difficult to be sure if the maker was using the reverse techni~ue 

or wa s simply left handed. When the ma jority of the artifacts b ear:fu -

ing flake scars directed away from the worier, one could then conclude 

that the reverse technique wa s used . ,as it would be unlikely that 

left handeness would be so prevelent . It was noted by H. Holmes Ellis 

(. personal communication, 1940 ) that the occurance of the beveling 

of bifacia l artifacts ( knives) corespcnded with the present percentRge 

of lefthanded people. This study revealed that both the beveling and 

the direction of flaking indicated left handedness rather than a 

change of technique. However in the Val ley of Mexico and the State 

of Colima a high percent ·, ge of t :r e pressure work does indicate that 

the reverse technique was used . The use of this technique was first 

resolved and developed and brought to my atention by Gene Titmus , an 

accomplished flint knapper, who developed this technique independently 

L~ll and without my assistance . The Titmus technique has~rought to my 

atention the importance of the individual developements of ethnic 

groupes methods of fl8king stone and each identify-,_:ible through 

chara cteristic flakes and fl 0 ke scars . By the comparison of the 
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the r e sults of our experiments and ea ch atempting to use eaah others 

methods we fin~ much difficulty to make the change. Findirtg the 

others technique to be awkward because of different muscles that 

needed deve lopeing in order to hold the obj_ecti ve piece. In both 

ca ses the pla tforms had to be pre pared in reverse. Both Titmus a nd 

I ha ve now been able after ma ny many hours of pr~rntice to replicate 

t he others technique but not with the accura cy of our origina l 

method. These experiments ha ve shown tha t once you are a ccustomed to 

a pa rticula r method it is unlikely you wiJJ change techniques if 

the end results will accomp lish the same functional results. It would 

seem p l ausa ble that ab origina l workmen once deve]o peing a techni que 

would be unlikely to change. 

The reverse technique is done with the worker in a sitting 

position with the thighs spread so tha t the ba ck of the left ha nd 

is placed on the inside of the left thigh a nd twards the body and 

awa y from the knee. The left ha nd supports the objective piece by 

resting it on on the third joint of the forefinger and the palm of the 

hand. The first a nd s e cond fin~ers a re spread in suc:h amanner that the 

flAke to be det a ched will ha ve space between the fingers. T:he thumb 

holdes the objective piece in p l a ce. 'fhe h ·,nd is protected by a folded 
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cloth or soft lea ther pad and is sometimes wr apped a round the first 

finger with tre balance of the protective materiaJ on the palm and 

covering the other three fingers . This tech ni que is cornJ11on 7 y used 

for retouching projectile points, and sharpening bif8cial atrtifacts . 

left 
First the base of the artifact is placed in the the pa lm of the hand 

with first finger extended and pointing twards the right thigh . The 

other three fingers are slightly curved under the pad to assist in 

the -tfi!#f!#:f/#i#ff##r)#·tl#/1# support of the preform . The distal end !bf the 

artifact is pointed twards the body with the latera l margin to be 

flaked twards the first finger. A ##.#. lf !f small p l ntform must then be 

prepared on the lateral ma rgin or the leading edge to seat the tip 

of the pre ssure tool. The ' pJ a tform #is prepared the same distance 

from the base as wiJl be the width of the first flake. The platform 

preparation is done by removing minute flakes pressing from the under 

side of the artifa ct twards the thumb in a direction opposite that 

#W# of the proposed flake. By removing these tiney flakes a small 

notch is made, The edge of the notch twards the base will ha ve an 

a brupt angle for sea ting the tip of the pressure tool . The first 

flake will have to be removed with care or the base of the artifRct 

wiJl be partially r emoved with th e flake . The pressure tool is held 
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is held in the right hand with the pressur e tip as close to the 

the first knuckle to increse the leverage • A short hafted pressure 

tool is used because the pressure is directed outward and away from 

the body . A Jong pressure tool is cumperson and gives the ~napper no 

advantage of leverage . Experimenting and prqctice will determine the 

dist "nce from the edge to place the tip of the pressure tool, the 

farther the tip is placed into the body of the objective piece the 

thicker will be the flake . The pressure tool is held at an angle t o 

the lateral margin and in line with the proposed flake to be removed. 

The angle in which the pressure tool is held will determine the 

bbliqueness of the flake scar on the artifact . The pressure tool 

is pressed directly fl#. ###tlfl.# in line with the proposed flake , then 

downward pressure is excerted twards the first knuckle of the left 

hand . The inward pres sure must be ade :• ua te before trie down ward pr1; s sure 

is apuJied slowly and qradualy i ncreased until the flake pRrts from 

the artifact . After the first falke is removed from the base of the 

objective piece the scar is exami~ed to see if a ~ridge is left 

to guide the next flake . If the angle in which the downward pressure 

is not vertical wi th the longetudm-1.l axis or the lat erRl margin the 

ridge will be eliminated and will permit the se cond flake to spread . 
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removing a f lake from the opposite mar gin and on the same side to 

intersect the fla ke sca r with the hinge fracture. Should the fir s t 

series of flakes be succesful then the objective piece is turned over 

and the next series sta rted ~t tbe b~se on the opposite side. After 

Th is side is fl a ked The l a tera l ma r g ins must then be re worknd to 

ma ke their edges regu lar again before the next t wo series of fla kes 

ma y be removed. #R# The knapper now sta rtes a t the tip or the distal 

end of t h e artifa ct and removes t h e fl a kes twa rds the base. The first 

fl a kes must be remo ved from the fragile tip with great care arlrl direct 

\ 

the pressures downward more than outward or the tip of the artifa ct 

will be severed. After enough flakes have been removed from tbe 

dist a l end of the a rtifa ct to a position on the edge then one will 

direct the flakes in line with those ###lf### lf pre viously re ri oved 

from the op posite ma rgin. The fla kes r em oved from an objective piece 

to para llel fla ke the surfa ce of a n artifact are in reali#ty 

dimunitive bla de~. Blades larger th An those ma de by para llel fl qking 

a n a rtifa ct involve the same prin cipa ls a nd a simula rity of technia ue. 

An ass o sia t t n of blade making and pa rra llel fla king is not unreas ona b l e 

and any evidence of aboriginal simularities wou]d remain to be seen; 
There being some evidence of a relationship in t he Denbigh comp]ex, 
Lena River in Siberia , polyhedra l cores and para llel flaking in Meso america and possibly some early man sites in North America-I . 
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30. PRESSURE with rest and clamp. 

Pressure with the aid of a r e st and clamp is a method used 

in experiments replic a ting va rious burin types and micro core s , 

assosia ted with severa l of the .Arctic cultures . The pre ssure too . 

is long enough to be grasped by both the rie;ht and left hands , or at 

least eight inches long . The clamp is made from two pieces of mod 

or bone loosly tied to allow the objective piece to be inserted 

between them and tl1e lashings serve as a fulcrum wren the opposite 

ends of the wooden or bone sta ves are spread . After the objective 

piece is ma de secure in the s t issor#-like cla mp , the objective piece 

is r e sted on a stone or bone anvil with the objective piece extending 

beond the anvil to permit the blade to clear the anvil . The knees 

are then pla ced on the holding devise to secure both cl8mp and the 

objective piece, which in this case is either a core or a fl eke inten -

ed to be a burin core . A platform is prepared on either the core or 

the flake to prevent the pressure too l from slipping as the outward 

pre ssure is applied . The tip of the pressure tool is then placed 

directly over a ridge previously prepared to guide the blade, and 

in from th~ leading edge far enough to advoid it 1 s crushing and at 

such a distance that will control the thickness of the blade , this dep -
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ends on the requisits of the maker . The right arm and shoulder then 

applyes the dowmvard pressure and the left hand puls slowly oubvard 

untill the blade is removed from the core . Should the knapper 

desire a burin bla de with a hinge fracture at its distal end then 

the downward pressure is decreased to a degree that will not permit the 

blade to travel to the distn l end of tJ-ie burin core and the outward 

pressure is applied . It appears that two types of burin blades were 

usefull, one with a sharp termination or at least modified by flak#-

ing it 1 s distal end untill it was sha rp and the other style that has 

a hinge fracture at it's termination, a most usefull tool for bone 

working. Repeted hinge fractures require considerable controll on the 

part of the knapper to regulate the proper downward and outward 

pressures , yet there are many burin cores that bear evidence the 
e i ' 

( I / ~ l l ~--J_ ,,. ' 
the technique was repeated many times on the same core . I have ff ound 

that if the burin blafte is to terminate in a hinge fracture it helps 

to have the rest directly under the domnNard for ce . The burin blades 

are usualy rectangular in section with the exception of the first 

which will generaly be triangulate . Blades removed from the poly-

hedral core will be either trape zoidal or triangulate and at their 

proximal ends some t e chnological trnits show that the overhang or 

lip left by previously removed blakes was left intact , while others 
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removed the overhang left by the bulb of pre ssure, such appears to 

be a cultural difference or preference. Trose that removed the over-

hang to help is olate the platform area mHde cores of slightly better 

quality . Charles Borden and J. L. Giddings ) 

Insertj# on page 94 
Another type of burin blade is made on the margin of a blade, using 

the s ~arp edge of the blade to ma ke this scapel like tool, The back of 

tris type of a burin blade is lunate with the curved surface at rigrt 

angle# to the sides . The c utting edge is fla t and opposite the curved 

back. The burin blade make on a blade is a suberb cutting implement. 

The burin blade #.#<!Ulll ##- using the margin of the bla de #,#1/4/rf/:il:/,#dNi#f 

is in reality a very specaai s ed flake and has little resemblence of 

tre normal concept of a blade, yet it 1 s technique of manufacturi ng 

is much the s ame as that used in blademaking. The core too has little 

resembelence of the common concept of a core, It having only one 

flake removed from one to four margins, usualy on l y one marginwr:i s 

used. In secti on it is a very steep triangal, it 1 s apex being the 

cutting edge. The techni que being the same as a normal burin except 

that the downward and outward pressure s are exerted simultaneous~y 

With the downward pre ssure controling the length. The blade is first 

trucated to make a platform surface to apply the pressure tool. 
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Fur trier c umments on the technique ## of manufre cturing are to be ll#n##l#tl#iJ 

considered. Some may be apprehensive regarding t},e pres sure method 

ased as a meBns of removing burin blades and blades from micr~cores . 

beyond The area to be fractured is most certainly not f##*f the limits 

of pressure flaking, yet most still cling to the p},rase that they 

were struck or calling the burin blade a spall which indicates that i t 

was removed by a spalling hammer ( stone mason ' s hammer for rough dress-

ing stone ). Direct #:/$1$.##:#.#.li.##c##percussion is used to preform the core 

, but the platform preparation on both burin cores and micro cores 

show that pressure was used . The actual detach#ment of the blades 

requires considerable more accuracy than can be had by direct percussion . 

From the resu l ts of numerous experiments , conclusions drawn wou.Jd 

leAd one to believe that the majority of microblPdes and burin blades 

were pr essed off . 

'~~en the burin core is used to perform a function it is nessary to have 

a sharp cutting edge at the intersection of the platform surface and 

the la tera 1 margin of the core . When striking on anvi 1 No . ( 9) l/,#!#l..f/41 

using the hammerstonefree hand No . (10) or indirect percussion with rest 

No.(24) will cause the cutting edge to be bruised and rendered unfit 

for cutting , however these techniques are useful for the burin core 

pre paration. 
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No. 30, P'it~SSURE 1./IJITH SHORT CRUTCH 

The use of pressune with a short crutch permits the user to put 

forth more pressure than any hand holding technique . The objective 

piece may be held in either the hand or a holding devise . The 

short crutch is made by afixing a cross piece to a short staff 

a bout sixteen inches long or to the comfot t of the worker . The 

crutch can be usea either on the chest or rested against the shoulder . 

The artifa ct held in the hand can be bifacia]y flaked by th0 µse of #W 

shoulder crutdh, the left ha nd holds the objective piece in the 

palm # with the thumb extended and the fingers 1/,##l#i:1/N/li# il#lllfri.lfM-#,li 

stabilize without the aplica tion of great pressure . The edge opposite 

that being worked on rests edgwise at the ba se of the fingers, 

such a position permits the strength of the left hand and arm to 

op poe e the pressure of the right shoulder with out undualy tireing 

the fingers of the left hand. The left hand is a lso assisted by the 

support of the tJ-.igh of the le ft leg . The ne s sary n 7 a tforms are 

prepared either individualy or the entire margin of the leading edge 

by grinding or micro flaking . The pressure tool is posisioned in line 

with the ridge of the proposed flake if it is to be of the parallel 

style of flaking or a flat surface is chosen if the flakes are to 

be expanding. The st y le of flaking being determined by habit or the 



proposed functjon the artif&ct is to perform . This technique is useful 

for making le.rge bifacial ar_tifacts such as knives, lance point.s or 

spears , but slightly cumberson for small projectile points . 
\ 

The technique is to firmly seat the tip of the presRure tool on 

the pr~pared platform near the proxima l end and t hen by pulling with 

tbe left rw nd and pushing with the right BhouJder with force Rd Etquate 

to remove the fla ke, · however the flake will not pa rt from the a rtifa ct 

unt:t l l t},e right ha nd presse~ #~#-fl'#.# twa rds trie wrist of tne l e. ft hand 

a nd the left },a nd will turn the a rtifact by sJightly straightning tne 

left wrist . The se motions are d one slowly untill the fl Ake parts from 

the artifGct . Als o incresed pa dding is needed to protect the left 

h and. Generaly the pressure is applied at right angles to the J# r . 

long axis which causes the flakes to be removed doll a tora ly rather 

tha n diogna ly . The angle of the flaking is dependent on the h abits 

and rythms of the wo r ker· and the manner in which he is acustomed to 

rold t},e objective piece . 

~he s~ ort crutch is a lso a n ideal pressure tool for making 

micro bl8des and burin bla des . In order to use the short crutcb,the 

objective piece must be secured by a holding de vise a nd the worker 

positioned jj## kneeling over the core. The shoulder is used to 
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bestow the downward pressure first w},ile the ~a nds press outward 

unt111 .the bl:1 de is rerr.oved. As t},e bJ nde is being -removed, it's 

path must be u n obstructed to prevent bre akage. The p in tforrns on the 

core must be prepared in order to provide the proper seating of the 

pressure tool to prevent the pressure tool from slipping and crushing 

the leading edge. The character and tbe angle of the proximal end 

of the bla de will indicate the t,pe of pJatform preparation and the 

yype of core that was used if tbe core is missing . The crushing of 

the leading edges of the core is t~e usual cause for abandonment 

r~ther than core exaust mon . Also if the blade is broken before it 

is entirely removed from t~e face of the core will be ca use to abnndon 

the core before it can be entirely utalized . 

I can s ite no reference in litature of any observers noteing 

that the #####fl##W# short crutch short crutch was used aboriginaly . 

The shape of some of the composite pressure tools used in the Arctic 

does however sugest the use of this implement, and because of the 

probably 
nature of the material used to make a crutch ( iPlit##:ffi#, Wood) t!-ie 

rnvages of time limits tre possibilities of finding such an instrument 

intact . Tre same situation#### also probabJy eliminates the finding 

of clamps a nd riolding devises . I have fou "d this irnp1ement most useful] 
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for condue tj_ng experirr.e nts tha t appear to rep1icate certain aboriginal 

techniques . 

,) ,.. ., . 
$2 . PR:2;SS1JRF 1VITH LONG CRUTCH. 

The use of tbis technique has been previously described in a separAte 

other paper , Polyhedral cores of Mexico . However experiments have been 

made to employ the use of this flakeing devise to make large bifacial 

artifacts . The results have not been to impressive because of the 

method of holding . The biface canot be secured in a holding devise 

in the SRme manner as the PoJyhedralJ core and because of the length 

#rti#. of t:re pres sure tool the flakes c11not be curved over the face of 

the artif ~: ct. T~e me thod is not to be ab ·-, ndon a nd needs additional 

experirrentation. An answer may be the use of wooden pegs driven into 

a log to support the artifa ct and t:re preformed artifact be f]at and# 

thin rather than biconvex . 

Several experiments have be conducted with the long crutch and a ·rrlHl-#:Pf/.E$'#U'll.f,#WW. 'N1Jf!-#. f1 "/Jf/J'iM-'1AEvHtffif!Jtnfi.,fl 
combin8tion of pressure and percussion . To perform tris technique 

a second person is needed to apply the percussion wrile the one 

the one induces both downward and outward pressure . The crutch can be 

used with a cross piece for resting aga i nst the dhest and with a 

crotch or projection faii l y close to the tip of the pressure tool to 
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recieve the blow delivered in conjuction with the pressure. Or the 

pressure tool can be used without the projection in a simular manner 

if the staff of the crutch is lengthened and held /#/..#l##,11 so that it 

protudes b8 ck of the right shouJder so that the second person can 

deliver the blow directly in line with the shaft. It is most important 

that the forces be coordinated perfectly to remove a blade. Blades of 

considerabl]· l a rger than those using pressure alone may be removed . 

The intensity and type of blow must be delivered by a person f amilia r 

with the amount of energy required to detach a blade of given dimention 

in combination with the applied pressure. Only a few experiments have 

been done using t r is technique because of the shortage of massive 

materil:i l of good quR.lity and an assistant with a knowelege .of stone 

flaking . The first experiment was don~ inl94O with the aid of H. Holmes 

Ellis at Columbus , 0h!bo using Harrison Co . Indiana flint, 'I\Je used 

a percussion prepared core which was placed in a }1ole in the ground 

with about a half inch of the top exposed, so that a foot could be 

placed on# its top to hold it firmly. The hole in the ground wa s then 

elongated to provide clearance for the blades to prevent their break-

age. The pre ssure tool used was one with a straight shaft and the blow 

delivered at the end opposite th~ pr~ssure tip . T~e results were 
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encouraging, but the blPde lacked the u niformity desired., This was 

due, I find now to improper core prepa r a tion and coordination of the 

forces. Since the initial experiment and bystu~y of the behavior 

of flint like ma terials recent experiments with my colleague Gene 

Titmus we have been able to r emove blades twelve inches in length 

and two inches in width, using obsidian for the material by the use 

of this technique. There is still ne e d for additional ex periments 

because of some par8doxical results caused by impro ner support , and 

and the use of silicious ma te r ials instea d 06 obsidian. 

3 3 . pffr.:sSURE (N OTCHED rroOL) 

The use of the notched tool as apressure imp Jement is only usefull 

for removing short flakes because the fulcru m is only the dista nce 

the notch is deep and tbe lenght of the flake canot exceed this distance . 

The notched tool is much the same as the set of indentations on a 

glaziers class cutter. It is usefu J l for material with parallel sides 

and since most artifacts are convex on at leatt one surface the ·tool 

wiJl slip before a fl a ke ma y be detached. Pla te gl8 ss or s a wn slBbs 

may be roughly sha ped by a notching tool. Metal or antler is better #W 

tha n bone because of its additiona l strength. 

34. PRPSSURE ',VI'l1H LEVER AND FULCRUM 

This devise was ma de lBrom a seven foot bar of hickory wood with a 
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a heavy duty strap hinge affixed to one end and a slot made in the 

center of the shaft to insert a copper bar and then dri1led and a 

bolt inserted so that the b~pper bar could be moved with the long axis 

of the shaft • The hinge was t~en made secure against a six by six 

upright timper also well secured. Sash cord and pullys were then used 

to #4/.tfd/..##:#:fl manipulate the wooden bar verticaly, a loop was made 

for the foot to involk the pressure. A clamp Peld the objective 

piece allowing the use of both hands to move the copper bar twards 

the operator to provide the outward pressure. The slot in the wooden 

bar was six inches from the hinge making it simple to calculate 

tbe ratio of force nessary to remove a blade /j,.fl f,'Wf/:!/,¥#:JI of a given dimen-

tion. ~ith this devise the experimenter by the use of weights and 

scales can formula te the amount of down~ard force, the anount of 

outward force and measure tbe plane of fracture. It can also be used 

to show the differences in the amount of applied force nessary tb 

cause fracture in materials of different textures. Some tes~ing 
Also t9 srow differences in platform pre para tion. 

has been done but final conclusions are still to be evaluated. 

It is doubtful is such a devise was used aboriginaly . The devise 

is only to determine t~e consistancy of flake character under controlled 

conditions and then relate them to problems that confronted the experi­menter and the aboriginal. 
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35. PRESSURE WITH FIXED PR~SSUR ~ TOO L 

A method of removing flakes from the objective piece .by holding 

the piece lb:etween t},e thumbs and both fore fingers and pressing 

the lateral edge on an antler tine set at an angle in a wooden socket . 

The socket may be drilled into a log with tlle tine firmly affixed and 

slanting twards the worker sitting a stride the log . The pressure is 

applied on a prepared platform on the edge of the proposed artifact . 

Both hands holding the objective piece press first forward and then 

downw J rd to detach the flake . The f]ake is removed from the top of 

trie artifact rather than downward and ;ts removed between tlie thumbs 

, , they being separated to allow clearance for the flake as it is 

removed . The use of this technique has a serious drawback and that 

is the flakes fly directly twards tre knappers face and could eisily 

eause blindness if the worker is not properly protected . Another 

disadvantage is that the work is being done on the lateral margin 

opposite that of the worker , making it difficult to pl~de the 

the platform on the antler tip with accuracy . The experiments in 

using this technique have been limited because of thumb exauation . 

The technique does however have merit because the flakes can be removed 

without any obstruction and the ridges may be alligned with accuracy . 
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The fixed pressure tool inhibits the movement of the pressure tool 

and therefore it is difficult to cause a flake to curve over the median 

line of the long axis of the artifact . The fl~kes are flatter than 

when the pressure tool is held in the right hand . The tip of a 

projectile point is difficult to make using the fixed pressure tool . 

To my knoweJege there is little reference of this technique being used 

aboriginaly , so intensive experimenta tion was limited to testing th$S 

and serrating 
method qf flaking . It was tried briefly for unifaciaJ notching , 

being a quick means of making denticulate edges when the edge of the 

pressure tool has been shaped tha t it has a sharp leading edge . iNhen 

the artifa ct is turned over to deepen the notches wedging occures 

and the dent «tes are broken often, perhaps continued pr 0 ctice wouJd 

overcome this drawb8ck . 

36 . PRSSSURE ON ANVIL 

This technique is probably the simp 7 est of all techniques of pressure 

fl8king . It can be used with some diversity from the making of a 

ffery simple projectile point , scraper graver, ~erforator or simply 

turning the edge for paltform pre paration . The anviJ can have a wide 

range of sizes depending on what is to be accomplished . A small 

wa terworn J#J## pebble of medium hardness is held in the right hand 
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and on the second joint of the first finger with the hand partly 

clenched . The thumb holds the flake or bl~de against the pebble 

while the teft hand holds the ba lance of the blade between the first 

thumb 
finger and the thumb . The right W### then then presses the flake 

against the pebble while the righ t hand turns the objectibe piece. 

The flaking jis started at one end of the flake to be modified 

and then as each fl·7ke is removed there is left a slight projection 

to be used as a pla tform for each succesive flake to be removed . 

A flake that is flat and of the correct t~ickness may be transformed 

into a rough projectile point in a few minutes . There is no need for 

a pa~ or pointed pressure tool. A t~in pebble or flake may also be 

used for notching the base and is done by using the same technique . 

The lateral margins as well as the flaking is alternated to make 

the artlfact regula r in form . The flak#ing surface of the projectile 

point in this manner will not have sharp edges and the flakes will 

be short and irregular . This technique may be used while standing or 

walking and if the tip of a projectile is broken it may be repoi nted 

by t,-.,e hunter as be still persues t:be quarry . Flakes 9nd bl , des 

used as cutting implements indicate that this method of backing 

was used to prevent injury to the hand while using the sharp flRke . 
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Many aboriginal fl a kes have the one edge modified ~y the use of this 

technique trL-i t can be eisily mistaken for use f l8 kes while in reality 

the opposite side of the flake was the one th Ht was used and the 

fla ke or blade was me a ftly duJled to prevent injury to the user . 

It is a technique that can be done huridly with little effort and 

a minimum a mount or equipment the anvlllike pressure tool ma y be picked 

up most any where. if# I find tha t the pebble is a most , usefull 

pressure tool for turning the edges before more refined retouch 

with a pointed pre ssure tool . The e dges are apt to be dulled as it 

is most difficult to keep the pebble from contacting the sharp edge as 

the fl a ke parts from the a rtifa ct . The pr9ssure tool or anvil does 

not ness a rily need to be a pebbJe,it may be of a ny ma terial h a rd 

enough to remove a fl ake, even ha rd wood. The wood will not crush the 

edges as redily as stone and antler horn and bone are quite satisfactory . 

The same technique ma y be employed to turn edges but the anvil is 

placed on the thigh or on t:he ground and the artifa ct is },e ld in the 

two hands while apDlying pre ssure . One canot expect the controll using 

the large anvil as when t},e objective piece a nd the anvil a re held in 

the hands . 
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37. I ~1PLEM~NT USED TO DETACH THE FL.A.KE 

The d_evise used to cause a pla ne of :flracture in ma terials with 

isotrophic qua lities. The tools used to produce fr a cture by impact 

( force, ma ss, motion and inertia~ called percussion tools or# percussors . 

The implements used by grodualy increseing force with the minffi imum 

a mount of motion to a ma ss of isotrophic ma terlal that is caused to 

become stationaftw. The material is compressed to the point of 

fracture. The implement is a pressure tool or a compressor. There are 

two dlifferent means of applying force indirGctly. One is the technique 

previously described in No. 32(the use of the long crutch ) which is 

is a combination of both pressure a nd percussion when a blow is delivered 

to the crutch, the staff of the crutch is used to transmit the 

percussive fore ~ to the objective piece being already assistedl by the 

applica tion of pressure . The tool could be ca Jled a compressor percussor . 

The other is the indirect tool used to transmit or Jy percussive force 

to the objective piece. In order to fulJy comprehend the magnitude 

of the lithic industries and the tools used to fabricate artifacts 

from the most minute to the massiie requires tools for removing micro-

flakes to giant s palls and quarrying operations . Therefore the size of 

th Ors Wl· 11 have 
0
areat range . The tool size may be reduced by e percuss -
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of 
by increseing the velocity #W## the percussor N####6##ii#~#. Force is 

simply an effort exerted by or u pon bodies at any instant. In order 

explain the perplexities of the type of blow when using a percussor 

and the sta bility or instability of the objective piece. In order 

to induce frncture t,e weilder of the hammerstone may not be concious 

of the physical hapenings but only in the desired results. A common 

problem in physics will help to isustra te the variables that confront 

the stone knapper. If a block of flint is struck by a ha mmer weighing 

20 pounds with a velocity of 30 feet per second, what is the force of 

the blow? 'Nbat lv 'ppens when the velocity is incresed or decresed? 

What happenes if the objective piece moves with the blow and what 

hap nens when the hammerstone is sma ller than 20 pounds? A simple 

formula is, The mass## is M pounds weight divided by 32, then t:re 

momentum would be 201,32 X 30, or 18 and 3/4 units, and if this is to be 

destroyed ( the ha mmerstone stopped) in lif/J# 1/100 of a second, the 

a vera ge force aga inst the ~lint would be 18 Rnd 3/4 d ivided by 1/100 

, or 1,875 pounds . But if the hannnerstone had struck t~e flint placed 

in sand and was stopped in 1/5 of a second since the force was in effe6t 

twenty times as long, it wa s only one- t wentfueth as gre a t, or less than 

100 pounds. #4:fi By t}1e sa me token a two and a half pound hammerstone 
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traveling a t 30 f . p . s . and stopped in 1/100 of a second would on]y 

have 84 pounds of force , and a one pound harmner around thirty three 

pounds • One can redily see that any chsnges in the velocity## , 

the weight of the hammerstone or the type of support can greatly 

alter the effect of the percussor on the objective piece . A hammerstone 

larger that the objective piece will l#/..f#lYl# cause the piece to be 

projected with #j and in the same direction that coresponding with 

the trajectory of the percussor . Also to be considered is the center 

of gravity of the percussor as a glancing blow will not deliver the 

entire force potential . Experiments in using the hamme r stone will 

soon cause one to realize #W# how many variables confront the knapper . 

Indirect percus sion tools are usua Jy thought of as a cflinder or a 

punch like object used to transmit force from the percussor to the 

objective piece . 

Implements u§ed f or pressure fl~king are generaly h nnd held 

and used to app l y forde directly to the objective piece by the 

gracm;l ~pplioition of pressure in t "rn directions , generaly in-.wrd and 

out~8rd . Details 8re funnished in Tool pnper . 

38 . SIZE AND 'SEIGHT OF FLAKE 
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The use of certain stone working tools may be identif~ed by 

examining flake assemblages and repiticfuous flake scars. The percussion 

techni que ~ather tha n pressure indicate that percussors with certain 

11 w : lities will cause flakes tha t may be rea.a tcd to specifj_c imp lements . 

The more resilient the percussor the Jonger the interval of conta ct 

between the percussor and the objective piece , such an inte r v ~l 

permits a more g r a dual appJication of force a nd reduces the a~ount 

of compression on the objective piece. Simulgr fJakes and f]ake scars 

can result from the use of both a polished pebble of agate and the 

pein 
ball part of the ball pa rt of a ball i/,JN# hammer if they are used 

with equ8.l velocity and and all other conditions were tJ-1e same . The 

other conditions are the same trajectory or pa th of flight of the 

percuss or, the s Rme pla tform angle and preparati.on , the s a me distance 

from the leading edge and the surface of the objective piece the same . 

The flakes wil1 then be the sa!Tle , with the pJatform s]j.bwing a part 

of of the cone truncation that coresponds with the area contacted 

by the hammer or hard stbne percussor . There will be accentuated 

compression rings , their promenenc~ increseing as the flake becomes 

thinner . An Implement of wood will not cause the cone to be truncated 

and is some cases crushed , secause of tbe nature of the######## wood . 



. 
The tppe of work that is b! ing done is to be conRide~ed , wether it be 

blade making or ma king a bifa ce . The proximal end Bf the flake will 

penitrate a soft percussor and will be pulled from the artifact causing 

the bulbAr p~rt to have a distinctive lip and a diffused bu lb of 

a po lied force . The part of the proxima 1 end of the flake cont ,., cting 

t};e soft tool will be greater , than with the hard hammerstone . The 

degree of resiliency is variable in the percuss9rs , minerals for 

hammerstones, Antler , bone , shell , horn , and woods of different hardness . 

Each will produce ch a racte r istics tha t wiJJ blend from one to the 

other dependi ng on its structer. Perdornini an ce of cha r a cteristics 

in fla ke assemblages will indicate t},at certain tool types were used 

to perform certain techniques of flake and blRd e removal. The exact 

ma terial used for the percussor may be quest i oned but it 1 relitive 

hardness or softness wi J l be indicated by an examination of the debitage . 

See H. Mewhinney , Vol . 30 , No . 2 , pa rt 1 A skeptic views the billet 

fla ke . I ' m afraid Mewhinney fail ~d to to replicate each flake by the 

use of different percussors . Before one makes final concJusions th e 

conditions in w:bich the fla kes were removed must be the same , the 

dorsal surfaces the same and t:b.e area of the ventra] surface , tJ1e 

platform part the same and the termination of the f .lAke the same . 
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The flakes must be desi5ned for t:he same purpose , such as fl a kes to 

be made into projectile points, flakes made by thinning a biface or 

specialized fla kes such a s blades. Flake types fall into certa in 

categories depending on what stage or ph8 se of stone · tool production 

triey were made. There are flakes that are t-ypical to certain techniques 

and there are triose that are aberrant forms a nd one must judge accord-

ingly. Flakes removed w~en a platform surface is hieng prepa red or 

tbe form of the artifact is altered to ma ke it more s;lmetrical have d 
remove. 

j because of tg~~E~ ~~.~ature in which the ~lakes are 
little diagnostic value. The flakes~~ from fl 0 ke assemblages 

must have atribute characteristics that will separate them from others 

with different characteristics before they may be related to tools 

and technological traits.i , Upon separation from the chipping debetage the 

groupes of flakes selected must have certain simularities , even tho slight 

varations . The platform## angle -shoul&. be consistant to it's relation to the 

longetudnal axis . The preparation of the platform , such as grinding polishing 

relieveing and isolation of the paltform. he wiithof the platform or the 

distance from the leading edge to the point of impact . The curvature of the 

f l ake , The undulations or the compression rings , the flakes dimentions such 

as length , width , and thickness . the termination of both margins and distal 

end. These are but a few of the aspects to be considered that are common 
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to most flake assemblages. 

is 
The flakes removed by pH##lif##!Hhfl<I indirect percussion HI difficult to 

relate to the tool material because the force is transmitted to the objec ive 

piece by the use of an intermediate tool. Sharp lines of demarkation ake it 

difficul to separate a well . controlled percussion technique and the use of 

the indirect tool. The use of the punch indirectly does however permit the 

knapper to achieve superior controll in placeing the unch with great accuracy 

and also is an aid in calculating both the vertical and the angle that the 

punch is struck. Flakes that have platforms that are consistantly smaller 

than one eight of and inch in area will indicate that an intermed ate tool was 

use At the present time the writer feels that no amount of human skill 

could be developed to remove flakes consistantly by the use of simple direct 

percussion . The flakes removed by the use of indirect percussion are generally 

with well prepared platforms , sometimes being isolated and not uncommonly ground 

• The flakes are considerably flatter with edges that have no margin or in 

other words feathered . The flakes ventral surface is parallel to the 

working face of the core or the objective artifact. The bubs of applied force 

are generaly diffused and the ventral side of the flake has little or no 

compression rings because the shock is eliminated by the use of the intermediate 

tool and the blow delivered with a reduce velocity. 
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The implements used to remove flakes by pressure are ifficult to 

identify from either the flakes or the flake scars . There are however a few 

characteristics that should be noted. The amount of pressure that may be 

used to detach flakes is limited unless a lever used with a fulcrum or the 

chest crutch is employed. Flakes in excess of a half inch in width, not length 

will be a rareity in most aboriginal sites as such a technique is commonly 

used to refine and sharpen artifacts made by em.ploying the percussion method . 

Blades and micro blades as well as pressure made burins and other ex tics are 

an exception rather than the rule#. The use of pressure permits the worker 

to accuratly remove flakes with percision and at the same time leave razor 

scrapeing 
sharp edges to serve as suberb cutting and perforation implements. The 

artifact can be made more regular and symetrical as well as being serrated and 

notched for hafting purposes than by the use of percussion. epiticious 

flakes removed along a margin can have much diognostic value because a populat'on 

of like flakes may then be studied to interpet the tool used to remove them 

and the technique. Flake series such as these may then be related to the type 

or character of the artifact , and then in turn be related to a functional analtsis 

of the flaked stone tool. ( George C. F. Frison , A Functional Analysis of 

Chipped Stone Tools, University of Miehigan, Ann Arbor, .ay , 1967)Frieson has 

. 
reassembled flakes of simular characteristis and aterials and reconstructed 
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the margins of artifact edges even tho the artifact was not found. The flake 

study revieled techniques that were unique and undiscovered untill this study 

was done with aboriginal material. The remodification of artifacts was noted. 

and concentratio of c rtain industries were noted . The flakes showed a rythm 

that was almost mechanical being spaced with exactness and p ecission with 

their platforms being designed to indicate that a pressure tool with a broad 

,i~ra~i~H was used to remov them as the contact surface of the platform 

was as wide as the tip of the pressure tool , causing the resultant flakes 

to have #ii bulbar parts almost completely diffused , the pressur8 •being disemin -

ated the width of the tool. (personal observation). 

The techniques of applying pressure are both traditional and individual 

there being numerous methods of holding both pressure tool and artifact 

as well as techniques of applying pressureo The different amounts of both inward 

and downward pressures , the spaceing of the flakes and the nature of the tool 

tips all result in flakes that have distinctive qualities that may be identified 

as diognostic traits. Both artifacts and flakes must be aprais d ·ndividualy 
, then grouped into catagories that indicate technological traits 
t . f th . .P..~.tW,.rJ..q_ .. t.Q. show at· . . . b th t· d #ff 0 see i e same r:.m,'M~ a con inium in in O ime an space.• 

or indiviiual and traditional traits characterized by I single sets of 

components yet not suffjcient to create a complex9 untill additional 

information is made available on ibther components e ibi ting simular diognos tic 

technological traitso 
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The material in which the fressure tools are made will always be a 

mater of conjectior , unless there is a direct assosation of the tool kit and 

the artifacts. However it is entirely possible by a study of ·pressure flakes 

to form conclusions with some degree of accuracy the type of ~a tip on the 

part of the pressure tool contacting the artifact as the flake is being 

rer.1.oved. A very pointed tip of the pressu""e tool will cause the pressure to 

be confined to a limited area, it being the apex of the cone or the beginning of 

the bulb of pressure and will cause the bulb to be salient. On the other hand 

a broad pressure tip will distribute the pressure and will cause the apex of 

the cone to be .. elongated and ca.1se the beginnint:; of the bulb of pressure 

to be diffused. Should the point of contact with the margin of the objective 

piece be broad then there is little or no definition of the bulb. The 

width of the pr"'ssure tool contact may be determined by measuring the 

truncated part of the cone. Such is true when determining the contact zone 

or platforms I 
of flakes removed by either direct or indirec percussion. , and the nature of 

the hammerstone or percussor. It should be noted that certain percussion 

techni ues cause the platform surface to colapse HHff'#eff!ffl)/:#VNHH#'rffJfH# 

1/##~iH'.¥1/lff/i.tl"JPl##fl#r/Ht#ffi • t/J#!HfM#tlf11:Hfflefl#Neflt#ff# Such flakes and blades 

render the flakes and blades uselell as far as being able to relate them 

to the type of tool ued for their detachment. The absence of the platforms 

is usualy the result of a glancing blow delivered near the mar in at a steep angle, 
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The examination of flake assemblages will disclose egnimatic groups 

of flakes that will be difficult to relate to any certain tool types but 

will indicate that techniques were used that caused the platform part to be 

shattered# ii/.4 as the flake was removed, such a technique would still 

be usefull for indicating a particular trait. 

38 , SIZE AND WEIGHT OF FLAKE 

The size and weight of the flake or blade is usefull in determining 

what stage or phase of the artifacts developement from raw material to the 

completed implement. 'fhe size and weight is also indicative of what tools 

were used to produce flakes of varaible sizes 9 • The size of the flake would 

ordiaarily sugest that the weight would be compareabl , but thin flakes 

would have greater area than those that are thick and massive in relation 

to their plane of fracture. "Massive flakes may be assosiated with the 

natural occurance of the material to be used as artifacts , such as quarries 

and alluvial de oaits. Such large flakes sugest the use of direct percussion 

with the aid of a hammerstone , hafted or unhafted . The flakes will have well 

defined bulbs of percussion with the point of impact inward from the 

leading edge in various degrees. Flakes that result from reduceing the 

raw material into workable forms will be quite random by nature of the task 

at hand , because platforms and angles must be HffH created to recieve the 

blow of the hammerstone at the correct angl e . The f l akes that result from 



platform preparation are usualy short and thick and because the conditions 

of surfaces that are generaly most irregular the flakes will also lack 

uniformity except the manner in which the blow was struck causing the 

platform area to be simular . The debries that results from such an operation 

will be characterized by rejected flakes that lack homogentty and are abberant 

in form. Also will be exausted cores , cores that that have been distorted 

and bruised from miscalculations of the knapper and be~ond recovery. A source 

industry yealds an assortment of sizes and weights of flakes with simular 

platform surfaces and a general lack of refined flaking , pressure flakes 

\ 

are usualy absent. 

The size of the artifact H-fh!Ui produced will govern the size of the 

flakes and the stage of makeing . As the artifact nears completion the flakes 

will normaly be reduced iti both size and weight . The thinning flakes that 

result from a large biface will bemuch lighter in relation to their plane of 

fracture because of their thinness and expantion from the point of applied 

force. The size mad weight of pressure flakes will be limited because of the 

amount of force a person can exert , the exact limitations of strength of the 

human animal is unknown , but he is restricted without the aid of levers or 

mechanical devises to aid him. The quality and kind of materials also will 

limit the size and weight of flakes that may be detached by the use of 
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simple hand held pressure. lhfortunatly flakes removed by hand held pressure 

technique are usualy broken during removal because of the supporting pad 

held in the left hand. Pressure flakes can be removed in their entirety 

if clearance if provited to between the artifact and the protective pad. 

uanities of pressure flakes found unbroken will indicate that a special 

technique was used to preserve the flakes for further utalization as small 

cutting implements . Also because of the curvature of the pressure flakes 

made by retouching an artifact they are eisily broken if they are stepped on . 

The proximal ends of the pressure flakes will usualy suffice in denoting a 

technique and their mode of detachment. Generaly the width of hand held pressure 

flakes are less than one half inch and the retouch flakes on a projectile 

point much less. Their small size limits their recovery with the common 

screening methods and their full recovery would probably require special 

recovery techniques. Exceptions are pressure flakes removed by methods other 

than hand holding are those of making blades by pressure to be used as 

pressure (Jose Louis Lorenzo) 
cutting tools . Examples of blades are those from the Arctic, Jally of Mexico , 

~ymond Baby) 
and the Hopewell, there are many other examples tho not quite so well known , 
HN and without the refinement of the examples mentioned. , and one 

'l'i/Uf#fflH#IHHHifffflH'!/Ul=!NffH#I 
of the most dimunitive is the burin blade , also difficult to recover. ( James 

Giddings, William Irving and Charles Borden) . Blades removed by percussion 

and indirect percussion will be greater in size and weight than those 

--~-------··--J 1,..,, ..... __ ,,,,.. ... ~ .. ---~----------~---~----------------' 
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removed by pressure ordinarily. Obsidian blades from Colima, Mexico and those 

#from Guatamala are noteagle for their large size and weight and are larger 

than many removed by the percussion technique. The size and weight of flakes 

and blades are to be considered to denote techniques and the implements used 

used to remove them from a core. 

39. PRIMARY AND SF,CONDARY FLAKES 

The primary flakes can be considered as those detached initialy 

from quarry operations or from large cobbles and nodules and commonly 

retain some of the original surface on the exterior of the flake , such as 

natural planes of fracture , cortex, or the bruised exterior common with 

cobble and boulder forms. The cortex is common with the flint and chert nodular 

forms being the partly silicified or heavely weathered surfaces . The primary 

flakes are usualy removed by the use of heavy direct percussion tools 9 the 

points of impact in from the leading edge aproxamatel~ the thickness of 

the flake. The bulbs of percussion usualy show good definition , and are 

the ~xception is those removed by the bipolar technique , which have l ittleor no bulbs~ 

salient.\'Ihe.first primary flake will be entirely covered with the natural 

surface on the dorsal side , the second primary flake will have a portion 

of the first flake scar usualy being divided along a median line from the 

proximal to the distal end on the dorsal sideof the flake. Should the 

first primary flake be removed to prepare a platform for a core and cause 

a flat surface that will serve as a platform for the -removal of additional 
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flakes or blades , then the second flake will be the one covered with the natural 

surfaceo The flakes are then removed from the entire perimeter if the 

objective piece ff# is to be us~d as a core for making blades or flakes. 

The first series of primary flakes are recovered by certain aboriginal peoples 

to be used as knives and saws depending on the texture of the material. The 

natural cortex is used as a backing because of it's smoothness is comforatable 

for the user. The backed knives and saws appear to be designed for this 

particular function. Should the raw material be used for a biface and the 

core method be used 1 instead of using a primary or ,secondary flake then the 

natural 
entire surface of of the objective piece is removed , and all of the exterior 

surface will be reduced to primary flakes. The primary flakes are often 

abandon unless they contain usable material that may be used for diversified 

artifacts, they commonly being scrapers rather than projectile points. 

The exterior surface is commonly flawed or covered with a rind that will 

not flake because of its softness or bruises. The primary flakes are 

usefull in determining the sources of the materiaI , cobbles indicate th the 

secondary source was from aluvium while primary deposits of the silicious 

material may still retain some of the matrix in which the ma erial was forr d 

The cortex on flint and chert may contain some limestone or diatomite that 

would be identif able . 
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The term spall# is used for any large flake and was derifed from 

modern quarrieng operations for securing building stone , the blocks from the 

quarry were trimmed by the use of a spalling hammer the resultant flakes 

large 
were called spalls. Both primary and secondary alkes could ff fall in this class 

, but a separation by using the terms primary and secondary flakes would 

be useful if one mas a.~ intere~t in technology. 

Secondary flakes are those removed after the exterior of the objective piece 

are removed. Should the secondary flake be specializ d to form a blade then 

the dorsal side of the blade will bear two or more longetudnal scars originating 

parallel 
at the proximal end of the blade to form one or more ridges. A secondary #IHI 

flake may have flake scars on the dorsal side that are transvebse , oblique , 

collatoral , longetudnal , and be of a random nature , depending on the exterior 

surface prior to striking off the flake , if it was removed by percussion, the 

same is true if removed by pressure . f;if##NHHefHAfilWJiHIN## Debitage and 

debris that results from the flaked stone industries that accumilates at 

some dis#tance f om the source of raw material will have a predominance 

and sharpening 
of secondary flakes in the remainso The trimming W thinning flakes removed by 

s 

percussion are quite common while the pressure retouch flakes because of 

their size are eisily lost unless means of special recovery are used. The 

pressure retouch flakes do not account for mass or weight, but only in number. 
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From the results of experiments the pressure retouc flakes could be furt. er 

separated for technological studies as is a common practice to first re ove 

any irregularities from a preform by the use of pressur , then one or two and 

sometimes three series of flakes are removed from the entire surface of th 

artifact • The purpose is to make a v ry regular surface H in order to 

re,nove all f l akes from one margi n , or to accomplish the various styles of 

precissi on flaking . The dorsal surface of flakes removed after the first series 

of pressur work will aturaly 'i#ff# bear the scars of the previous pressure 

flakeing . ( Se examples of the primary and secondary flakes , detached by both 

pressure and percussion ) . 

46 . FLAKES WI TH PRONOUNC UNDULATIONS AN W VES . 

Flakes that bear accentuated undulations waves and cone ntric rings 

of force show that materials with isotrophic qualities reci ved force inthe 

for of a blow induced in such amanner that shock was caused and the material 

compressed alo g it I s plane of faacture . ·Tue wave when exte ded will for 

cone ntric rings around the point of applied force causi ng l#l1trJW/:fi# an effect 

much the same as dropping a pppple into still water. The gre ter the velocity 

of the percussor and the hardness of the percussor causes the waves to be 

magnifyed and accentuated . There are several factors that are involved 

percuss or 
besides the velo ity of the 'i#WH,f/:ffl;# and the and th and the material used fo 
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a percussor others are the tex ure oft' e material and the relitive thickness 

of the flake; . It might be of interest to note that at the obsidian quarry 

in GlassButtes, Oreogon Iii the surface is littered with rejecte obsidian 

in the form of broken artifacts , flakes , partly exausted cores and material 

test d and found to be inferior. 'Ihe s·te was occupied aboriginaly and now 

almost continualy occupied by the rock houn sand mineral collectors. Th 

obsidian bro e aboriginaly and that fractured in recent times is very 

si ple to identify because of the fractures made by roe. hammers and mauls 

used by the recent collectors. The metalic harnmers have causs d shattering 

and a predominance of flakes bearring the accentuated concentrec rings while 

those -r/iH##H i ade aboriginaly are reli ti vely smooth showing that the flakes 

were pulled from a core with limited velo i ty and the use of a soft hamrn ston • 

Flakes that have been removed from a core with preestablished ridges will not 

have the undulations of a thin flat flake . The sine on the dorsal side of h 

flaMe stiffens the flake and eliminates a great deal of th bending. The same is 

true when a thick flake is removed from a core , excessive compression is 

prevented. The waves provide a clue to the technique , the typ~ of percussor 

and the velocity of the blow. Waves are sometimes found in some materials 

that have planes of weakness that will cause the flake to undulate , such materiasl 

are those silicified sediments with varves , those with differences in cir stal-
o ap'fiy- _ 
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, the flow structer i· n some v l · 1 0 canic gasses, and planes of weakness due the 

the c~rystal structer as in quartz cprystal. 

The material used for the artifact is to be considered when making 

an apraisial of the undulations of flakes, the cource granular textured 

m 
materi~l appears to daiipen the formation of the waves as the force is not 

granule 
transmitted from one fffe/NMii to the next , thereby reducing the shock produceing 

waves of forceo The waves become larger and further apart as the distance 

from the point of applied force is incresed. and the energy is disapated. 

42. THE ANGLE OF THE PLATFORM IN RELATION TO THE LONGETUDNAL MEDIAN AXIS 

The study of platform angles is most usefull in determining the 

type of a core that was used to make the flake or blade. It is nessary to 
I 

project an immaginary line from the dorsal edge of the platform to the 

ventral edge in order to visuialize the whole platform surface of the core. 

The flake or blade can then be held Hiffl'iH-HNHH,Jf'JkH with the platform a..'1gle 

coresponding with an inaginary 180 degree line. For an example a flake removed 

t/'tf (,• • 
from the corner of a rectangular core would have a platform angle that would 

be 180 degrees in relation to the longetudnal lffl# axis , it being 90 de rees. 

from Meso-america 
Another aboriginal example is the polyhedral cores that result from making the 

pressure blades , •leflr!JJ/Wfll1HHhlt.HlmffllHH 

The principal of the cone is involved in the design of the c.ore 

1 k d hl d Assurmi· ng and from colclusions prior to the removal off a es an ~ a ~s. 
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reached from the bases of experiments in cone behavior the angles of the 

cone remain fairlJ constant. The core must then b designed in such a 

way that the plane of fracture of the cone will corespond with the flake or 

bladeo When direct percussion or indirect percussion is used the force 

must be directed at an angle coresponding cores onding to the angle of the 

cone and the core must be prepared with a platform corespomding to the 

style and for of the flake or blade desiredo Before mentioned was the rectangular 

core with a blade removed by the application of both downward and outward 

pressure , on the otherhand if the applied force was accomplished vertical 

or at 90 degrees to the 180 cegree platform , the resultant flake will be 

one quarter of a cone and from the truncated part of the cone the flake 

would expand as the forces radiate and cause the flake to be thick and expanding 

at it ' s distal end and generally of no functional value . If all corners 

were then removed from the four sides , the core would then start to resembl 

I ~ 

a c nioal core. Then if the force #HI applied in the same manner 

as flakes or blades were removed the angles of the flakes on the platform 

area would remain the same and the core would be conical. Such illustrates 

only one technique which could be a technological trait. There are numerous 

other core types and methods of flake and blade removal and after the core 

is prepared in a certain fashon and the flakes removed using the same tools 

and th same technique the angles of the platforms will corespond to the long axis. 
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The varients in the platform angles have a direct bearing on the 

tbchnique used. A conical core will have a platform angle that will be 

aproximately 70 degrees when the flake or blade is removed by direct percussion 

when the percussionary force is applied at a 90 degroe angle to the face of the 

core. The anterior surtace of the core can be designed in a mulitude of 

of forms to recieve the force nessary to remove a bla or flake. !he style 

and forms of cores range from the most rudimenatay to very complex and 

of course the more refilned cores will have a greater uniformity of flaks and 

blades bearing platform angles that will also be uniform. Some residual 

cores show that the lithiclt material recieved percussionary force that was 

random in nature and the flakes were removed on any surface that presented 

an angl that could be used as a platform. Flake debrie made by the use 

of indiscriminate blowes of the hammerstone on the objective piece are 

distinctive only because of their random nature. , and each flake would 

be variable in both platform iM angle and form. Such informal flaking 

results in core residue that is gobular and usualy reduced in size untill 

no additional flakes may be removed that could s rve a functional purpose 

or the surface has been crushed f om repeted blows untill no further flakes 

may be removed. 

Recient examination of flake debitage at Field schools conducted 
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Dr. William I.cngacre , Director 
by University of Arizona at the Grasshopper site and also Field fflHiffl 

Museum of Chicago at Vernon , Arizona , Dr. Paul Martin , Directoro allowed 

the direct application of selecting of flakes with like platform angles and 

then examining the groupes of flakes having simiular platform angles. The 

flakes automaticly showed a simularity of form and also a simularity of 

were 
techniques used to remove the flakes . Also of interest ffl the flakes 

that showed little or no platform or measurable platform angle and were without 

the usual bulbs of force that "tHM#H showed that a special technique was 

used the remove the flake. The flakes selected that had these features were 

without exception covered with the exterior surface characteristic of bepples 

and cobbles and that from experiments done by the writer that they were 

removed by severing one end of the pebble by the use of the anvil technique 

that causes the cone of applied force to be severed causing the elimination 

of the bulb of force. The technique is to place the pebble on an anvil stone 

and then striking the pebble in such a fashon that the anvil will cause the 

ob j ective piece to become inert while the force imparted by the hamrnerstone 

will cause the cone and the end of the pebble to become severedo Such a fracture 

is eisily rechonized after the examination of a few of the flakes removed by • 

the use of the described technique. Such flakes were found only at Vernon and 

none were observed at Grasshopper. F.dwin Wilmson is now in the prossess of 
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of surveying lithic material from Paleo-indian sites using the computor 

analisis systm to make an investigation of the flake forms and the angles of 

the platforms, Personal communication A.A.A. Ann Arbor, 196~ The. results 

promise to be r warding. There are however many other features tobe considered 

besides just the platform angle. The ang e of the platform is ofte#n impossible 

to measure becuuse of the technique used and the flake being incomplete. 

An example of a complete flake with U a platfo:rmn that is unrneasureable 

is one that has been isolated and ground such as a channel flake or the flaks 

removed from the edge of a biface for thinning purposes. 

4J. WIDTH OF PLATFORM SURFACE 

The width of the platform surface depends on two factors one is the 

amount of platform surface contacted. by the percussor and the other is the 

distance from the leading edge that the force was imparted. The first 

is usefull in determining the type of instrument used to apply tho force. 

If direct percussion was used to remove the flake or blade the contact 

surface of tho percussorwill be the truncated cone part or the area that contacted 

the hammerstone, hard round hammerstones will limit the area of contact, while 

a soft hammerstone will contact a greater area and cause the truncated cpne 

part to be of greater area. By the same token a billet of wmod will show 

little or no definition of the cone or it's truncationo The wood upon impact 

will allow the leading edge to penetrate and cause the bulb or cone part to be 
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diffused. The amoundl of diffusion #111.l#tlfJiJHtl-lf-H or definition will depend 

on the nature of the material used as a percussor. '!he more the percussor conforms 

to the objective #-I material and the flatter the area between the contact of 

the percussor and the objective piece the broader the platform and also 

percussor 
the softer material will conform more redily than one of greater hardness. 

The use of the punch as in indirect percusson permits the worker to limit 

the contact area by isolating the platform as well as accurate placement of the 

indirect percussion tool. Eressure techniques show the same primcipals are 

involved as a pressure tool with a wide tip will contact a greater pontion of 

the material being worked and cause a broader bulb of pressure to be formed 

than when using a pressure tool with a narrow tip thus causimg a limited bulb of 

pressure to be formed. The hardness or softness of the pressure tool does not 

cause any apperant change in the character of the flake or bladelett. 

platform area 
The width of the flake may be controled to a degree by placeing the tip 

of the pressure tool in from the leading edge 9 and as the f ike is removed 

a greater platform area is also removed. The wider the flake the greater is the 

pressure nessary to remove the flake, causing the width of the flake to ff 

be limited to the amount of pressure the worker is able to exert. 

The second part of controlling the width of the platform is the 

distance from the leading edge that the force is applied ( mentioned under 



132) 

pressurein previous paragraph),. Upon applying direct percussion or indirect 

percussion the point of contact between the objec ive piece and the percu sor 

is i ward from the leading dge the platform area will sprea twards the 

leading edge causing a platform area to be formed that would be larger than 

if the ffl the force had be n applied on or near the leading edge . An 

example of the use of the tehhnique of striking away from ·and back from the 

leading edge is the Levoiseloian flake causeing the expantionof the platform 

area from the point of impact to the dorsal side of the flake . Flakes of 

this nature are desighed on purpose to serve a certain functionand are usualy 

removed by the use of a hard hammer stone to concentrate the point of impact . 

44. THICKN•SS OF THE PLATFORM SURFACE OR THE DIST CE FROM THE DO SAL 
EDGE TO THE VENTRAL EDG OF THE PLATFORM SURF CE. 

The thickness of the flake or blade is partly disscussed in No . 43 

and those factors must be considered. The distance in from the leading edge 

does however cause the flake to be at least as thick as the the distance in from 

the leading edge , but the width of the platform area an be controlled by 

the design of the core or the isolation of the platform areao For an example 

a core that is very narrov>will allow a very narrow thic~ blade to b removed. 

The burin blade is a good example of the thickness being equal to the blakes width . 

Th thickness may exceed the width of t . e flake or blade many times if the 

flake is sevo/ed by the use of the burin technique . brief description of this 
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technique is is that the point of appli d force eithe percussion or pressu 

is applied at a point back or away from the leading edge the same d·stanc as t e 

desired flake or blade thickness. Should the core be fla on the face 

to have the flake removed from the flake will expand and the lateral margins 

will be caus d of gradualy thin untill their termination an the flake 

longetudnal 

will be planoconvex and thic in it's midsection . ridge · r a narrow core 

will confine the applied force and cause the flake or blade to be of 

aproximately thicknestt's entire t~ width an leng h The complete control 

depends on he workers ability to prepar conditions on he objective 

piece and to impart the applied force with the proper intensity to produce 

m thods 
a fracture of a pre etermined imention. There are WH however of making flakes 

that will be thicker at the distal end that at the proximalend. Us aly such 

a technique is accomplished by a specially prepared platform , often by grinding 

to preve t the platform from collapsing , and then a blow with incresed v locity 

is imparted upon the platform which causes a flak or blade to be removed 

that will be thicker at it's distal end than at the proximal end. s the 

. lake is removed fro the core the base of the core is removed with he core. 

These flakes appear throughout the various time horizons and widly separated 

regions 
geographical reg~ons and ave been used for a varity of tool ypes . They 

are found bei g designed for a special purpose Hand made accidentily, those 

made by accident commonly occu when the worker is hinning a bifac by using 



(134) 

a p rcussion technique rather than the pressure method • The flake removes the opposite 

lateral margi and the distal end of the flak has bifacial flake scars that 

t 

cause t e flake to resemble a tool of undetermined function while in reality 

it is a flake that r sul s from he over exuberance oft work r . A simular 

occurance is caused when removing blades by both p ess re and pe cussion , these 

fla es and bla es have the distal end oft e co eat he nd opposite that that 

recieved he f orce . Such flakes and blades have a n e in French erminology 

and are call d , " Eclat otrepasse , " and II Larnelles otrepass~es , page 44 

in Typologie L'epipaleololithique du Mag reb , by Jacques Ti e ,1963. 

In or r to replicate lakes and blades that go over an behond th base of 

t e core one permits the core to rotate wi h th force wh her it b p essure 

or percussio , as the co e tu s e flak ·11 r/f# ha e an ace n uated c 0 

and will be concave on it's ventral side. Such flaks are ·11 desi ned to be 

r odified in o scrap rs wi h a r n · mum of etouch. Others r mov d in he 

s e fas on but from a core that as a fla surface can also be modifi d into 

p ojec ile points 'th ought major preforming as the transve se an is al 

ends of h flakes are us d. These specialized flakes at th re t rminal parts 

ar flat which is an advantage ov us·ng a normal blad w ic is gee aly 

sligh ly curved. 
e istal nds ar bipoint d and sub t iangulate and c uld be 

used as hey are wh nth platform part has lf>cen removed . 
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45 , TYPES ·OF P TFORM PREPARATION 

The platform part of a flake or blade is the key to understanding 

the flaked stone industries. It is this portion of a flake that deterrr.ines the 

behavio of the isotrophic naterial when subjected to force , weather it be 

pressure or one of the forms of ercussior .. The techui ues used in fracturinb the 

stone wlll make themselves apparant when flakes a.re sorted ½J se aratin5 

them according to the likeness of platforms . The platfor1ii arts v-,i ll bear a remn-

ant of the core from which the/ were removed. From this core remnant , one will 

be able to reconstruct the typ of a core that the flai<:e t-1~s removed fro,n. 

Th angle of the platform in relation to the lon6et,1dnal axis will show the 

toplMI face of the core. It will also show what ains if an.Y were used to 

repare the area that recieved the force to detach the flake. The plQtforms 

will range from the most embreonic to the ir1ost r.ieticulus preparation • f BJ; ~aph:s 

are the use of the natural surface and the isolationand polishin6 of the 

platform. The platforms are selected or made by the worker to recieve the 

type and kind of force nessary to remove the flake or blade . Each fabricating 

tool and technique require surfaces to be used as latforms. The platforms 

are designed in a vari ty of ways in order that flakes and blades ,nay be 

Wether 

removed that have certain form and dimention , vNffflff '-l.n artifact is being 

formed or specalized flakes are being removed . should a specific artifact 
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flake or blade 1:le desired in quani tJ and each be uniform in size sha e and of f 

the same character then the platform and other conditions must also be the same. 

Because the platform is the first consider .... tion in ,1akin flakes that will 

be uniform, they are most useful in proposing technological traits. 

The kinds of platform surfaces are The use of th~ natural surfacethat 

presents a facet to recieve the 'rff'Ji:H force, The platform with facets prepared 

bJ flakeing, The isolation of platforms , platforms made ~y artificial 

grinding, platforms ,rade by polisM.n6, The absence of platforms on completed flakes , 

The platform crushed and shattered , The orentation of the platform with the 

longetudnal axis , and the angle of the platform. ~ollowing will detail the various 

aspects of the platform part of the flake. 

46 , THE USE OF NATURAL SURFACE FOR THE PLATFORM 

Lithic material found in its natural state must be reduced into 

formsthat will lend themselves to stone implement making. In order to reduce 

the raw material into core tools or simply to make usaole flakes and blades 

the materiall must be fractured with techniques that will conserve the material 

and still retain qualities that will make usefull artifacts. Our experiments 

have shown that there definite advantages in using material that still retains 

it's natural cortexo 1-Jhen working flint to make a series of uniform blades 

The cortex acts as a cushion to dampen the blow ( when using direct percuss· ) J.On, 
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The blow delivered with a ha.mrnerstone on the cortex surface reduces th 

platform shattering , the cortex will yeald 'th the blow because it is 

is .the partly silicified rind on the exterior of the nodular forms of ffif 

this material . The hamrnerstone dill is projected at an angle to the surface off 

the flint and the cortex because of it's nature will not permit the 

ha.rn..~erstone to glanee or ricochet and will transmit the forcd into the 

objective piece. The cushioning of the cortex reduces the end shock .and by the 

same token reduces the breakage of the blades or large flakes. Upon using the 

flint nodule for a core tool the cortex is removed and servos no purpose 

for that particular type of tool making o The naturaly rough and eroded surface 

of material other than flint reduces the glansing of the percussor. The use 

of the natural surface on obsidian was used to prevent the pressure crutch 

from slipping as is in evidence on the platform surfaces of ff# many of the 

polyhedral cores from Meso-.America and also found to furnish a distinct 

advantage when experimenting with simular techniques because it eliminates 

individual platform preparation and or artificial grinding . 

47 , PLATFORMS WITH PREPARED FACETS 

A platform that bears one or more negative flake scars , (often 

called a facet ) is flaked for the purpose of either seating the pressure 

tool or to form an areal to recieve the force from a percussor to remove 

a flake or bl ade. Each shows the need of uniform preparation to remove a 
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preconcieved flake or blad. The prepifaration of platforms becomes a second 

nature to one familiar to working flintlike materials. The platforms may be 

prepared individualy or a whole margin may be prepared at one time. Individual 

preparation of each platform is usualy nessary when making a core tool from a 

cobble or nodule as each flake is removed from a surface that is deviant 

from the previous condition and because of the lack of uniformity of the 

raw material the flakes and platforms will by nesisity be variable and 

each platform will have to conform to the condition. Upon trin1.ning the 

surplus material from a core tool . the worker will usualy remove as large 

a flake as possible without endangering the proposed artifact. When using the I 

core technique the platforms will be varient because the flakes will be 

directed into the objective piece from around the perimeter of the objectiveif 

piece. Since the flakes will vary in thickness the point of impact by the 

percussorwill be struck at variable dist~nces from the leading edge 9 causing 

the platform surface to vary in breaith and thickness. The initial reduction 

of the nodule to a biface is generaly done by the use of a hard harnrnerstone 

and will cause the bulb of percussion to be saleient or well defined. Such flakes 

will usualy have but one facet or plane of fracture to be used as a platform. 

vJhen the preforming is completed and the objective piece is ready for 

thinning the edge can be beveled on the margins (one of many techniques) and 

the bevel will be used for the platform surface or the platforms made for 
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for ach individual flake to be removed for thinning. The thinning flakes 

will have platforms that will be considerably more uniform than those mad 

wheng roughtng out the preform. S ould e mate ial bJ o a tabula nature 

such as silicifie cal sands im ts nat ral mar ins ar usualy with 

right angle edg s , thes .us b mov din ord r o be ble to flake t 

propos d artifact bifacialy. This flaking is usualy done by th use of 

dir ct p rcussion and a d har erston. Aft r th fir t flake is remov d 

the flake scar ·11 be us a platform for th next flake and t . ese 

flakes will have platforms with a single facet, the objective pi ce will 

bet rned and the flakes will b removed alt rnatoly, int is ase a se is 

of fla es · 11 be qui e unifor. 1 

Upon using pressure flaking techniques he same , ods are us do ly 

h la' es ar presse off rather than be"ng struc offi. r ssu e usualy 

r quires ore m ic "lous platfor prepara ion and th prepara ion must be 

n gr a care, b caus a latform pxoperly prepared os nt quir 

ea ly the amount of pressure as u pre a ed or improperl pr pared platform. 

Im co trast by using p rcussion t work r can us aly remov th f by fflil-lH 

by incres ing the ~eloci y of the blow wh·le when using pr ssu e h re is a 

limitation of he workers s r ngth. ressure flakes remove by 

p eparing ach indivi ual platform ar usualy multifac ted becaus t e 

worker will emove one or two I micro flakes on he mar in to em ve ridge 

1 ft by th bulb of pressure and then remove oh r cro flaks orizon aly 
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for the platform surface and the emove on or two oth r micro flaks to fr e 

A or facet 
the platform ,the platform surfac is positioned directly over th ri ge left by 

he previously made f ke scar. 

hat were removed from he lateral e ge to ree th platform will dep n on 

the spaceing of the lak s . Should a wid colateral flake be de ired then th 

ridg snot used and the lake ·11 be allowed to expan . h ace ing of he 

platfor will pend on w at lakeing echnique is us d and th angle of th 

r touch flaks in r lation to h long axis of ear i ac . The angl ha 

the re ouc flaks are r moved from h a gins ·11 depend on the thickn ss 

ov th artifact desired. o,e types ar quite thick and are diamond shape 

in their transverse section such as th~ Men as an example , while oth rs 

ar hin in section with flat flaki g on t e surfaces of the blad part. 

ach chn·qu requires varia ons of the platfor prepa ation and if not 

polis ed or abr "ded ·11 ha characte is ic face ing . Projectile points 

or an amp e , that are hie will hav the plat orms fac din sue a 

mann r that they will b isolate and away fro the leading edg so tha 

wen the flake is removed the bulb of pressure will not remove he lateral 

edge "th the flake 9 and cause the edge t o be qu e ir egular . 

A featur commonly noted is the techniq e of ma ing s all facets 

o the dorsal side o the flaks ar the r oximal ens to remove the 
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\ 
over ang# left from prior flake remova~ such as preforming and the first 

pressure forming of the artifact . The removal of he overhange changes the 

surfac from being concave to one that has a slig t convexity causi ng a little 

more material to support the platform and prevent he flake from colapsei g 

and causing a step fracture , this technique is used for both pressure and 

litera ure 
percussion. Th word acet is not ~ncoinmon in archaeological iffl## and is 

but a term to denote a fracture plane made by intention or naturaly and 

signifies no direction o the flake scar Hand is relitively unimportant 

in denoteing any technol ogical differ nces in the scars and how they w re 

made . It is a term that has meger significance and should be used in the 

most general way when one is ignoring the features shown in a flake . scar. 

Facet is a good word but it dos n't menn much . 

The isolation of a platform is to eith r put by it's s lf , plac 

segregate 
apartor to #IIHH#. The isolation of h platform is us d for several 

reasons , first to provide a protuberance that may be contacted with greater 

accuracy; when using p rcussion , second , the flake can be rernoved whth 1 ss 

orce when useing either percussion or pressure , third , the platform may 

emoval of flaks to mak the esired angle , 

ground o polished, our h , the platforms may be spaced at the desired 
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in ervals , fift, , he platforms may be i olated and extend d away from the 
/ 

pro ose e ge to liminate deep bulbs of force , and at the same time reduceing f 

the shock to the ar ifact. Th iv reasons are urther xplain d as follows.; 

(l)ff#ff The accurac~ is incresed because it is ffit# muah eisier to 

to strike a projection e tended in such a way that , that part H#frlt-## will be 

contacted by the percussor before it can contact any other part of th 

objectiv piece. By the use of this technique on may be abl to gove 

and and select the point of impact at the discr tion of the knapper . 

This ~orm of platform isolatio may be used for removing flaks , blades and 

in forming the artifact. A si ple example of the use of platform isolation 

is the preparin of a ridge at the top of a Levalloism core in ord r to 

move a flake of predetermined siz and form. (2), It requi es less 

force( pressure or p rcussion) to mov a flake or bladd because th 

init'al shearing of h flak begins at the proximal end or at th bulbar 

area and since tis part has b en reduced in area the amount of lithic 

material is not so great., and once started the balance of the blade or 

flake requires less force. The differences in the amount of force is quite 

obvious when the }mapper is performing pressure work , one can imedia.tely note 

that much less pressure is needed if the platforn has been freed from th 

objective piece by platfor isolation. Noticeabl is that one must cause 

fracture to either side of the bulbar area befo th flake v"ll part f1om 
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t Both t1' 

J .L '., 1 ., incresed force 

nessary to cause a detachment a.t the proximal end of the flake. Platform 

isolation is not nessary , but is usualy assosiated ~Qth the more refined 

tecniques of flakeing. The isolation of the latform .nakes use · of the 

prinripal of th cone. The truncated part of the cone is ext nded because of the 

of it's isolation fro:r. the ohjective i~ct.:, such an exter t.i.on perrr.its th 

«:na per to appl) force more directlJ in line with tha ..c·0posed flake w'i thout 

usin6 the noo.nal lane of fractl.lre of the cone, one needs onlJ a plJ sufficient 

outward pressure to cause thv p.1.oximal "'nd of the flake to art and th n the 

entire cone w'ill be removed v,;ith the flake. A."l example o+' the use of . this 

technique is the pl tform isolation of the channel flake preparation of the 

li'olso., ,J.ojectile points. (3) The .:i6 le of tre platform .a be pre a"ed 

illore eisily when the platform art has b en reliev d and the angle can then 

be ajusted to the technique being used to remove the flake. One techniqllv 

is to alternately remove a flake from the lat~ral n-r ein and each flake 

scar provides a platform ror the next flake , this is a p~eliminuly roceedure 

for the final flakeing. After the lateral • argins have b en flaked in t s 

manner the edges will appear saw edged with projections like the st in 

a ri saw. These projections or the individual saw teeth can then be used 

as platforms to co,aplete the flakein of the bifacial a:t::bifact and he sdbes 
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i-d.11 be slightlJ sinuous or undulating. Because the tips of the saw teeth 

to be used as platforms are sharp and pointed they must ff have the points 

removed lny minute flakeing or be abraided by 6rinding or polishing to 

ed platform 
prevent the flake from colapsing. The polish will withstand ,11ore force than 

the flaked HHH# or the ground surface. (4) The individual isolation 

o:' platforms permits the k:napper to place accuratl on the core or artifact 

correct 
a platform in ex.r.ctly the desired selected point and at tha interval for 

uniform flakeing proceedure. Techniques of platform isolation .11ay 1.Je prepared 

o~ using a varity of tech~i ~cs and not only the exam lo cited. (5) The 

isolation of the platform further aids in eliminating part of the shock 

to the artifact and helps reduce accidental faacture, particularly when 

making thin bifacial i.plements. The shear of the flake from the objective 

piece can be c~used by reducing the force nessary to remove a flake of 

equal size with an unisolated latform. 

49, GROUND PLATFORMS 

The us of grinding in preparing platform surfaces is not uncommon 

aboriginaly and i I findi that it is an aid for certain techniques. The 

grinding can be used to cause the proximal end of the flake or blade to 

part more redily from a core , or it can be used to give moYe strength to 

t ~~d also act as a medium to prevent the pressure implement 
the·platform par ..... 
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from slippimg when using outward force, also fHfi when using percussion. 

coi!j,!TlOn ti practice in using the grind~ng technique app ars in the 

industries 
obsidian blad makeing in Meso-arnerica , the preform d core was either ground 

or the natural roughend surface was used for the platform area. Upon 

xamination of the ground cores the platform part was ground not by th 

use of a grinding ston but by rubbing the top of the cor on a flat surface 

or grains 
that was cover d with course particals of abrasive mat rial. 1he grains 

of abrasive roll d and brusied the surfac rather than causing striations 

if the grains w re fix d as in sandston. In order to get a simular texture on 

th platform part of the core have used silicon carbide on a piec of 

cast iron 
plat glass or a flat iH I surfac. Th grit size is tio. 60. Asurface that 

has b en tr at d by this sort of an ab aiding process is w akend in much the same 

repeated . and scoreing 
ner as a #lfflH scribbing with a th fiHi modern lasscutt r. It is 

common know 1 ge that vitrious mat rial roughened by sandblasting or other 

means is considerably more friabl than a polish d surfac. The rinding 

of he top of the core allows lhe blade to be parted from it's proximal 

end with a lessened amount of force than one with a ifflfrli plane of fracture 

and then using the scar 
,ade by removi g a flake HN#H#H as a platform surface. The grinding 

also pr vents th tip of the pressur tool from slipping as outward fore 

is us in conjunction with th downward force. The grindin is used not 

only for weakening but also for strength nin the platform part,but by a 
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sli;:;htly dlffercnt application of tLe 6rinding principal. In order to 

strengthen the platfor1n it is slightly rounded to remove any sharp projections 

a.""ld edges that are too thin to withstand the force nessary to remove he 

flake or blade . This principal is best understood and used in modern industry 

in grinding and oeveling glass plate , mirrors to prevent their aving an edge 

th&t is fragil , glass tubeing and drinking glasses are fire polished to 

cause the edges to be strengthened. :rhe gro,md. edge of an artifact permits 

a flake to oe removed without the platfor1.1 H1UtiJ collapsing and pref en ts 

it's breakdown causing J/fHJI: step fractures . Platforn, grinding is usefull 

for t;1e prtJparation of plat.i'.'or111s t,i l,her inctiviuu&ly on on the entire 

1,1argin to oe subsequently flaked by the u:.:;e of pressure or percussion . 

:<'lakes and 'Jlades that have had the plat~orins slightly rounded 0y g inding 

wi.llpermi t the Knappvr to re ove and cause to fracl,ure an area larger in size 

Chan o 1e unground ,vi.th the sa111e resr.rictea platfor 1 size. Flai.<es a!ld blades 

· th the pla1,l'or;ns pre_lJared oy grinaing generaly nave a plc,.tfor,r1 area that 

only makes up the the apex of tht> cone part and expands in various degrees 

as it reaches it I s ter1,dnation • The rate of expantion epends on t e exterior 

surface of the flake or blade . The bulb of force is lacking in pro.nenence. 

The grinding of platforms snot to be assosiated with the shapeing and 

forming of stone implements as in the Neolithic period but appeared rather 

early in time as a means of special platform preparation and has continuea 
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into ;nodern times and was observed in 1)61 by orman r.i.ndale when filri1in1:, 

pressure forming of artifact by the ustrailian originals. They were 

observed and recorded by motion photogtaphy of fir5t rubbing the lateral 

margin.:, of the preform prior to pressure flakeing . ter the first series 

of flakes were removed from both ,r1argins the artifact would then be rubbed 

agaisst an aprasive stone to remove irregularities and edges that v.ere sharp 

and too fragile to withstand the pressure w""i thout crushing. After the last 

series of pressure flakes were removed from the lat.eral margins the artifact 

was serrated oy the use of a pointed bone causing the projectile point to 

be a very formidible and sharp artifact. 

,'fY ownc e.xperirnen t..0 iri tne use of grinctin6 in p! eparing edges , 

plat1or111s and thb ff the en ire platfor.11 surfaces of t..,1e tops of polyhedral 

cores has been a 6reat step forward. in replicat:.ing certain technique;;, . 

I had been using t..ne grinuing echniqus or several uars before found 

the taehhlhrl!qae of grinJin6 used aboriginaly. Also while visi Ling with 

Josepr1 oarberri an e.Aperimente ... in stone worKint':. and colaborattin6 .vi th 

Dr J •.• Harrington -3outhi-,est i.•1u0eu,11 PaseuE-n;t , Calif. had independently 

discovered the use of platform grinuing. I have found more rcciently that 

platform grinc..ing is not uncorrunon in 'or·th AL,1erica an was particulary 

pre lent a.i:no,10 
the aleo-indians. The previously described tech 1iqu of 

is an e.xce•Jtion of nor::ial platform 0 rindii1g. 
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Tho diff c:;rence L, that the top of the e;oru is ground to weaken the platfor,11 su .. ace 

wnil., tne OL.her l.lSes are to str:tngthen the platfor,,1. ,Jhen in tne laboratory 

I use a course sythe ston~ made of silicon carbide Lecause o it being 

harder than sandstone it abraJ.dt;S more rapiJly and. is not so ti:n consurrwir,6 • 

,Jhen thinning a lare:,<> oifc:,.cial artifactby the ,Ji# p6rcussion the lateral 

margins ar aoraided only mr. selected portio s opposite that of a pro psed 

flake to be removed , and usualy Khere there L, a protuberance or irregti l ari ty 

.:.haL. ne ,ds 1,0 be remove • 1i ,nen the s .. rfaces o.f 1..he artifac have Leen 

made regular then tne untire margins wi. th tha except.ion o.: ~he tip ar 

abraid8d if the artifact needs additional thinnine;. v'nen the margin is 

rubbed wi tn the abraiding s L.One from the oas twards the tip the _Jlatfor,11s 

are: auto,,1aticly exposed oecat..ae the riJ. es lefl 0.:; the previous fL1.Ke 

scars make an edge that is thicker at the orign of the ridges and th ·se 

thickend parts on the lateral .r1argins are the most sutable platforms • 

~he pressure techniques are accomplished in a si::ular ,,1anner. The .narginE" 

after bein5 0 round per~it the k.1a per to place the tip o~ the pr~ssure 

at regular intervals 
i:.ool on the ed6eTDJ1d oy experience ffi wlll knoir at what ir.1..erval to place 

the pres:;;urt: tool in oruer 1:..11.at the 
0

,.•ou. d edge will be te,noved h • th the 

fla:rn and a s'1a.J.·p ed6 ci le"'t on the lateral 30.ge. ; -1e collateral retouch 

de:nands tnat mucr. pressure must be exerted and in order tb. prevent the 
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platform part from ~rushing or colaps ·in; it is nessary to Grind the margins. 

3crappers and cutting implemer.ts that have .)een dulled by use havd the edges 

abraided by- fJ.nction and no planned grinding is nessary to pressure retouch 

them/ . 

50, POLISH@ PLATFORMS 

Polished platforms serve the sa.-n¢ purpose as platform brinding 

except l,l1at the higher the polish the 5rea:.er the strength. The polishing 

vh-"' ~, 
is used on individu.al platfor:,1s ar,d/'specitalizec1 

flakws are characterized bj this feature , they re uire 

a specia.l preparation in order to give strenc;th to such a smmll _platform 

art to remove a reli tivelJ largr, flake frorri the oasE:.. to the tip without 

causing the platform toc/fH1f1UtlfH# collapse. :-Jhen certain specialized 

flakes are needed functional.)' or to 11anufacture a. special artifact demanding 

that t½e flake or blade Le of a size reti tively large in relation to the 

platform Then tt.e platform requires the special ·:.reatment of polishin6 • 

University of }:ontanna , }'.issula 
Lou Napton?-er...hibi tecl lont, t:1in flakes made of jaspers and other silicious 

~• { 'C • 

materials found on the Vadison river that had platforms that had been polished , 

because of t:ie ara.n.:;ernent of flake scar5 on the aorsal sides of the flakes 

they appeared to l::ave been abandon during the thinning process of makeing 

large bifacial artifacts. ExamplE;s shown n,e by- J.ichard 

. 's ,J' 
1«\.-' ' 

Dou6hert;i had simular 
charac terist ·. c." 



(149) 

but with th0 dorsal side# of the IIJNf flakehaving a plane surface and. use 

.flakes on it ' s margins and appearing to be a cutUng implement of a highly efi-,JMr 

specialized nature . There are no doubt many occura11ces of the polishing 

technique when other collections of flake assemblages are studied for this feature . 

'}rinding is prefere0. to polishi~g the margins when the preparation is to 

used ±'or 1-1and held pressure flakeing , t11.e polished surface allows the 

pressuretool to slip ::iefore a flake rnay be removed , when the entire margin 

is polished rather than beinc polished individualy . 

51 , ABSENCE OF PLArFORlvIS OJ>: COMPLETE FLAKES 

ZgnLna tic flakes and 1--ilades occur aboriginallf that do not bear 

platforxc: , Their .,iethod o: remo ml is not fully understood and is still 

in the theoryical stages and r# is in need of further exploration b:,, a 

series of experiments. I feel that whatever technique was employed it is 

worth mentionin6 since flakes of this nat:.tre occure in some sites. The 

Proverty Point Site is one that has quani ties of blades made from pebble 

cores and quite a numper of them have the characteristic absence of platforms . 

Fred Wendorf# persona.l correspondence , 1)65 , also Robinnson 13onichson 

exhibited micro blades collected by him that had the same features , of 

probable independent developement , the only sirmlari ty being the character of 

the platform part. TI1ere are ff# large flakes flakes from the terraces 

of the Fraizier River g. C. (Sorden) That in several specimans examined 
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ta\·e the abseyice of plat:'o::-)'l's, these Epeci:nans rrr-. 1:.1e resc1lt o: the ff 

'"'i trer striking d;_r9ctly cm ar. 1mvil~tone or placeinc; the ohjective piece 

011 th"' anvil ~tone and t'..en by direct percussior: r<;rr.ovin6 a flake • 

3'.lch a ;r.ethod ca1...ses the cone of perc1.lssion to he 0everecl with no bulb 

o:' p<>rcussion r.or a platforrri. This is a techniqu~ described uneater oi-polari::-i.1". 

I have four.d tl- at flakes arid ':lases may ½e renoved fron a core 

,d th li t-':-ls or no platforr1.s r,T.1en the core is placed on so.:'t aarth or sand. 

'3.YJ.d the percus o.:- (antler or soft saniston ) directed at a !ow angle at/fcross the 

tre top of the core and as tht,; percus~or contacts the leadi•1g edge the 

harn.merstone is pressed do"\\111 uard ca.usint!, Vie force to be :.~ainly outward 

rather t:1an -:lor,nr,,ard. The results are not u.niform and the flake~ and blades 

o:ten step fracture, ½11t so,ne of the blades are wit.out platfor.ns. Additional 

experiments will be nes"'ary before such a technique is entirely understood , 

blades from the Proverty Point site would !-:ave to be carefully apre.ised 

and compared to the results of experi'11cnts before any final cone lusions 

i:nay l,o drawn relitive to the actual technique used. H#H#HefJfHHUNNf# 

There are also flakes trat have no bulbs of force a!'ld no platfor::r.s 

caused by rapi cl ther:::1al 1"!1-:anges W, freezing of [lbs orbed water ffl, ::,ineral 

groth within the lithic material and ex~oliation from internal ~ressure 

will cause the exteriors to be spalled off. Flakes such as these will 

have no rings of force o#riginating r/Hlom a margin and caused by impact. 
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These flakes do not nessarily indicate that ?::".an was involved in their 

makeing. The flakes do in some cases resemble pot lids and are planoconvex 

in section and if any compression rings are present they are in complete 

or convex 
circles around a nucli in the center of the ventral side of the flake. 

52 , PLATFORMS CRUSHED UPON REMOVAL 17'R.OM THE CORE 

Flakes and blades will be noted that babe the platform part of the 

proximal end absent . Such occurrences are due to the technique) ' errors 

in judgement, and the nature of the material being used. I ',/hen the platform 

is not pr epared to suit the conditions of the technique being used and the 

velocity of the blow is too great for the size of the platform surface 

then the platform will probably be shattered and crushed , however because of 

the inc:".'esed velocity the flake or blade will still be removed from the core. 

The action of removal is so fast that the force is transmited through the 

crushed part and into the flake causing it to be fractured from the core. 

Flakes mr blades that have the proximal ends absent or missing create a 

problem in when an attempt is made to reconstruct the entire flake to 

determine it ' s probable mode of manufacture. One must then look for other 

diognostic features shown in the balance of the flake or blade , such as 

a consistancy of form , ff# straightness or curvature,ff#ff#termination 

and undulations as wel as the character of the dorsal side. Should a predominance 
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of flakes or blades occure with this feature then a distinctive technique 

·will be indicated. The crushing of the platform usualy rlfH#H# causes the 

flake to fue trunciated and is not to be confused with fla~es or blades that i 

have had the proximal end removed intentionaly. Lithic material that is 

is not til#ff vitrious and is of a granular nature or has been poorly 

silicified will allow the platforms to collapse more redily than material 

I# of better quality and ho~ogenity. 

ORIENTATED 
53, PLATFORMS(!J~#'l§ffl WITH THE LONGITUDINAL AXIS 

The form of the flake or blade will depend on the selection of 

the platform on the objective piece. The exterior surface is the first 

condideration in deciding the form. The platform must then be orientated 

to the surface conformation of the core or artifact. The selection of 

the platform in relation to the proposed flake of blade is the number one 

consideration between failure and success in removing a flake or blade from 

the objective piece. The position of the platform on the objective piece 

must be placed at a distance from the leading edge to insure sufficient 

strength of material to remove the proposed flake and yet make a flake 

of the desired thickness because the farther into the objective piece the 

platform is positioned the thicker the flake will beo There canot be a concavity 

under the platform and the vertical axis must be in line with the center of the 
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predorninar1t# mass that ,d.11 make up the flake. :'he platform rr.ust be positioned 

both verticaly and lateraly with the axiis of the proposed flake. The 

angle of the platforni ca.not slant twards the dorsal side of the proposed 

flake and must be either at right angles or less to prevent .the percussor 

or pressure iniplement from ricocheting or slipping on the surface. Also 

the platform must be positioned in such a manner that there will be no obstruction 

+,o hinder the path of the percussor W!"J.E.;n it is rejected to the platform 

I~ , ,! 
0 .N. • :,e. 

surface. The top/\ of the platform 9-P it's fa,ge teat ,nH recievef,the impact 

r~ust be in lI 
the axis of JJ 

with the trajectory of the percussor orl\applied force , {/:1:hen 

using pressure or indirect perc4ssion The axis of applied force may be 

directed from the right or left or ol~lique from vertical. The a.xis of 

applied force is not perpendicular to the proposed pla.ne of fracture 

which wouU. be ?Odegrees but less tha.11 a right angle, generaly about 70 

degrees depending on '/M# angle of the platform. The relationship of the 

platform anisle will indicate the manner Hm1N/1# and the angle in which the 

force was applied. A singular example of platform orentation is blade makeing 

on a polyhedral core. The platform is is selected on the margin of the core 

to make a blade of a predetermined form anl thicknes.s. co., .... cild the blade 

in section 

desired be triangulate then the platform is positioned directly above a 

marginal ridge left from the removal of a former blade , and if the blade is 
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is to be trapezoidal in section the platform is placed directly above 

the channel with the ,(Jarginal ridges on either side and in both cases 

wether the single ridge was used or the hm ridges the platfor,11s position 

from the leadin edge will control the thicknessof the blades. :-iowever 

there are lirni ta:-ions of ':.hickness and if the platfor,n is too far in 

from the leading edge the entire face of the core will be renoved as well 

as the distal end of the core, Sonsiderable thought an::i planning 

is nessary to lrfhHir#,¥ to position the platform in relation to the 

axis of the proposed flake and particularly at t11e stage when the knapper 

is :nakeing a-11 irregule..r surface regular, tne platfor;n ::nust be selected 

with tl',.e -:.hought t'lat it will serve to re.1.ove as r1uc:1 u.nwanteJ material 

from the artifact without the possibility of fractureing the objective 

pli:ece in the wrong place. Should there oe a protubera.'1ce or an unwanted 

l.L.rr1p on the face of the artif'ac-J: then one mt1st studdy the nature 

pf the obstruction and then atte.npt to select and design a platform 

i:e such a position that a flake can r.,e rei:1oved that will eliminate the 

irreg1..lari t1wi th tl:-.e flake • The longetudnal axis of the proposed flake 

.. mst be considered before the pl:i.tforc1i is selected. The platf'oN1 in relation 

to the axis of the fla,{e is _?osi tio;1ed in ~uch a .,-1a11ner that s:.1fficieDt 

1,iaterial will tie encountereu. ax,u that the plat.fo:~m must be placed as near 
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t:ie offensive n.rea as possible. Anot~1er exa.r:iple of _i)OSi tioriing the 

platfor,n in nelation to the proposed flake axis is that a flake has collapsed 

slightly in from one lateral ;:nargin and at it I s termination is a 

step fracture that must be eliminated . A platform area is selected on the 

o po s i te margin s mthat the axis of 
13:!=l · .~hllth~t axis , the flake uill be directed so that the 

the second flake wi l l intersect the step fracture l&ft by the first and 

on t n e same plane of fracture . The treatment of the platform in regard 

to the axis of the flaKe is most nessary when 011e is to acco,nplish 

precission retouch on an artifact such as a pro j ectile point , a.'1 example 

is the type of retouch that each flake is parallel with the next and the 

flakes have been removed 11f4h/t,/Uf1f:Jf diagonaly fro.n both lateral margins , the 

platforms '"ust be very carefully positioned so that the lomgetudnal axis 

of the pressure flakes will intersect those removed from the opposite 

margin . men one ex:a.t,1ines pressure l'la.v.:es that have been removed from t. e 

sQrface of a projectile point at it ' s last stage of retoucn and the flakes 

were re,no~.red parallel to one anothertheir uirection of flakeing will be 

evident JY relatinb the platform to the longetc1dnal a s of the flake . 

:he styles and .. 1ethods of the flake re,rioval 1,,ay be i1:1portant in recognizeding 

traits cha~actPristic to certain cultc1ral groups of peopl e . 

,., -
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54, 

The depth of the oulb of forcE is related to the technique used 

in detaching a flake OJ.1 blade , and can be an Lri.portant diognostic feature. 

The bulbsof force are remnants of the cone part and are caused oy the 

a.plication of -;J#if,f##ff-4f1#1 force by a variety of techniques incorporating 

the the use of certain tools to remove the fla. es , use of percussion , 

indirect percussion, pressure and co, binations of pressure and percussion 

and the variety of materials that are involved in the flake# ing of lithic 

,11aterial. The application of force by these methods tools an materials 

cause differences in the character of the bub of force . The depth of the 

,Julb is due to portion of the cone and the deepest bulb of force rarely 

is greater than one half of the cone . 11:t# Zxamples of more than one half 

of a cone causing an accentuation of the depth of the bulb of force is 

the technique of notching and serratting by the use of a pressure tool. 

't-lhen the notb'tch in a projectile poin" is within the 1nargin and th,., 

notching flake is ren,oved in one fla e rather than several fla es the 

slngle .flake ,..ri.11 be lunate with the tips pf the ,noornln:e fla1 e extending 

around the poi t of pressure . other exa,nple is made by the us of p rcussion 

, a hard hammel"S tone is used to strike in from the .nargin of a thick 

tabular flaKe to cause a fractur~ on the ;nargin that will be · shaped . 



The bloi,.. is structe on the ventral ide causing a . o tch to be for,ned 

that is unifacialand ... i th a oevel .fro.1 "he c!:<fJ ve. tral side to the dorsal 

side. By re,noving Sllch a flake causes a deep bulb of force to be formed 

on the objective piece as a negative bulu of percussion. This specialized 

fracture on the "argin of the objective piece makes an impler ent that 

would be most c1saole for shapeing the wooden shaft of a spear or an arrow 

because the concavi t.,r is dasigned to fit t e cv.rvatJ.re of the shaft. 

The tip of tne sto, e working i,npli nent or t e contact surface 

perr,.its the force(eithe1.~ Pre::.sure or percussi n) to oe concentrated and 

causes the cone of force to have a small trun~iation which is removed with 

the flake, it in turn is tne positive blllb of force and the flake scar is the 

ne6ative bulb of force. The accentuation and depth of the b~lbar scars 

are usefull in ctenoting technique variations. # PressJ.re or percussion 

at right angles to t,e lateral 
applied - :::argir, of an arti.:act also cause the bulb to be accentuated 

while if the an6le is less than a right a ,gle a smaller part of the cone will 

be rE>moved and less,:m t:i.e depth of the bulb of force(3ee figure) 

J The b.ilbs of orce tr.at have good d.efini tion are com0nly found on fla1 es 

and fla:rn scars(ne6 ative 'uulbs) that have had t e point of force selected 

in 1Af fromthe leading ed§e or lateral iliargi. 
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5 5, Fl~4..KE WITH JIFFU:311) 3UL:S OF ><'ORCE 

'30th flakes (Dositive scars) and the flake scarsthat bear tho 

!'legative scar that have flatter b,:,lbar areas are caused by the type of a 

percussor used, the manner in whicl-i the objective piece is held and the 

type of platfor::i surface. One canot help but notice the outstanding differences 

between bifacially worked artifacts vi.th regular smootl"l lateral margins snd 

compare them to those with irregular scalloped edges caused by the deep 

butcs of force. In part this sharp definition anc lack of definition of 

the l:ulbar area of both flake and flake scars is caused from the angle 

of strikeing • The hj ghe:r angle or the neaner to perpendic11lar to the long 

axis of the abjective piece the deeper will be the cone part if the 

point of the percussor is m:mall , which causes a cone to be formed with a small 

apexo On the other hand if the angle is lower a::id the percussor is 

will make a wide cantact on the objective piece the truncation of the cone part 

"dll be wide and the cone will not have the definition that is shovm when 

using 2. 9ercussor that contacts a small pLdform ares.. A fair example of 

causing the bulbs to be deffused is the use of the wooden baton as with 

the billette technique. 'I'he margin of the objective piece penetrates into 

the wood and shows no definition of the cone part on the bulbar area . 

and because of the yealding nature of the soft billet the time of contact 



( 158) 

to the objective piece 
is increased which reduces the shock and shattering of the platform part. 

As the time of contact between the soft percussor is incresed it allows 

the flake to be pulled away from the artifact. The soft percussor removes a part 

of the leading edge w~th the flake and just under the point of force and 

on the flake there will be a semicircular ridge running transversly from 

one lateral margin to the other. The ridge is lunate and one edge or the 

top which makes up the ventral side of the platform and the other edge of 

the rim is concave w!-iich is the reverse of the flake normaly removed by 

direct percussion. The flake scar in the platform area is convex and usualy 

without the typical eraillure scar. It has been noted by the writer tha 

during the course of experirnents, flakes with simuliar atributes as the 

billet struck flakes will occure when using direct percussion and a platform 

prepared by grinding and the point of contact between the percussor and the 

leading edge is in too far from the margin. Because the strength of the 

platform has been incresed by grinding the force is allowed to spread 

and eliminate the formation of a cone and also causes the bulb of force 

to be diffused. Flakes and flake scars that have a diffusion of the bulbar 

part can be made by the use of the pressure technique. The lateral margins 

are first rounded by the removal of s:nall flakes either individualy or by 

the shearing process or by abraiding the edges. The pressure tool tip is 

broad and blunted and the tip of the pressure tool is placed in from the 
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leading edge far enough to permit the flake to spread r#r/HNf## and in 

doing so removes part of the edge of the artifact on either side of the 

pressure tool. T"Jpical of the diffused bulbs of pressure is the Eden 

projectile point ~~th collatoral flakeing , ( Ancient Man In North America , 

H. M:. Wormington). 'i-lnen using the principal of the d:Hussed bulbs of pressure 

or percussion there is no need to pre-establish ridges to guide the flakes 

and they are spaced farther apart than parallel flakeing, also the 

artifacts are usualy thicker with the flakes feathering out or terminating 

at the median line of the artifact. Often the aboriginal alternated the 

flakes on the edges to take advantage of there being more material to 

withstand the pressure caused from the aplication of the pressure t"ool. 

The tip of the pressure tool was placed on the opposite margin and betwi:en 

the flake scars on the opposite side. I find this to be an advantage 

because the wide flakes require considerably more pressure than the 

narrow flakes. The diffused bulb thecnique is uaed to an advantage because 

the lateraledges of the projectile point will be convel and having a '#ff# 

hollow ground character with very sharp cutting edges. See figure ___ _ 

and drawings of typical flakes and falke scars with diffused bulbs of force" 
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.:1-'£,,G-

ABSENC S OF LIP ON VENTRAL SIDE OF PLATFORM 

Flakes without the Up on the underside of the platform on the ventral 

side are far more predominanat tt..an those with the diognostic lips. 

This is due to to several steps and stages of makeing implements from 

the rough material to the final stage that will make use of the diffused 

bulb , also the technique of makeing 1/J flakes with lips is not practiced 

by all aboribinal stone flakers , and therefore has limited distribution. 

"i#'il#H#H#ifo'H The range of curve of the bulbar part can be concave as w-j_th 

the flakes with a lip to those i;,rithout a. lip or curve as these that were 

a product of cone splittint that the ventral side is flat and parallel 

with the long axis of the flake or blade to those that have a ball like 

2.ppearance at the proximal ends of the flakes that makes up the bulbar part. 

convex, and 
These that have strong fat bulbs of force are usualy caused when the 

force was directed well into the objective piece and then the force disapated 

before the flake had could complete it I s path accros the face of the artifact or • 

core. Such flakes do not terminate with a step of hinge f!?acture but are 

vrn t,h 
very short i.'tfcf thick ff '#li##lrproximal ends . The bulbar part on the ventral 

side of a flake or blade can range from a high convexity H through flat to 

being concave. The Vf_.;..'.;-:.,.._1
0 

Jergees depending on what technique was used to 

remove the flake. See illustrations Fig. __ _ 
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57, PRESENCE OF THE OVEHJIANG LEFT BY THE 3ULBAR SCAR OF THE PREVIOUS FLAKE 

The overhang# occ~1res at the top of the core and is the negative 

of the bulb of force left when a type of flake is removed and found on the 

dorsal side and near the proximal end of the flake. upon examination 

of certain flake assemblages one 1,rill note that the overhang was not removed 

while others induldged in more formal preparation of the core before the 

flake was removed. If the overhang was removed from the core prior to 

the removal of the flake then the flake will bear evidence that ff the 

core was prepared before the flake was removed. Cert air, Arctic cul tu.res 

when makeing micro-blades did not bother to remove the overhang from the 

cores which is of course evj_de11t on the blades- a minor cultural difference 

yet a diognostic trait. (David Sanger, S. S. A. 1967, Ann Arbor). # 

The removal of the overhang per:nits the worker to place the tip of the 

pressuretool, punch, or apply the percussor to the leading edge without 

danger of the overhang co lapsing and assists in positioning the platform 

with the longetJ.d:nal axis. Also fewer cores will be abandon or have to have 

their :platfor:n part rejuvinated when the overhang is removed. 

'3ome techniques do no:. require the overhang to be removed, for 

an example ;,men I am :o:aking blan}rn to be modifyed into H·if<!l#!f~# 

preforms and then pressure fiiked into arrow points I select a sutable 

piece of material that will serv as a core and then by simple direct 
~--------~----"---
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percussion and the use of a hammerstone remove a series of flakes froD, 

around the perimeter of the core. The technique does not require that the 

overhang be removed and the point of impact is placed far enough from the 

leading edge that there is no danger of the platform collapesing . Since 

thicker flakes are desired f## for the blanks one has plenty of tolerance 

without the danger of crushing the platform , also any protuberance left 

on the flake frorri not removing the overhang will be removed when the 

blank is made into a :preform. l'Jpical of the flake with the overhang present 

is the Chapue Gendar:ne, found in both the old and new i'1orlds . For those 

not familiar wl th this flake type is that when the platform part is faceing 

the viewer the proximal end resemples a policematis hat. This feature is 

caused by the stoneworker ' s removal of one flake directly behind the first , 

• The flake then has on it ' s dorsal side nnd near the platform part 

a negative bulbar scar and on the opposite or ventral side the positive 

( the Old Stone Age , Miles Burkmtt ) 

bulb of force . The Clactonian flake/ff# also has the feature of commonly 

having the overhang on the flake and see:ns to be characteristic of 

early morphology or at least a technique that involves simplicity and 

little or no preparation . 

Flakeing 
Debitage that results from the preforming of artifacts , eneraly 

bifaces made singularly by the use of the core technique and direct 

percuxsion make it unnessary to remove the overhang before striking off 
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individual flakes. The platform is selected by makeing use of fracture 

planes made by previous flake removal and the angles of the percussor 

changed to conform with the existing angles of the previously made flake 

scars . A.riy special platform preparation is unnessary until the preform 

is to be thinned. The flakes removed in this stage of implement makeing 

will generaly have the overhang present on the dorsal side of the falkc 

at the proximal end if they are not primary flakes st tll bearing the 

natural or cortex surgace. See Illustrations of blades , flakes , Chapeau 

Gendarme and Clactonian flake. Figure - - ---



(164) 

58, ABSENCE OF THE RULB.A~ OVERHANG 3HO:v"ING SPECIAL LATFORM Pn.EPARATION 

plat.:::>r'l vill be L 

I'hv sir.Jluss .r1ateri al jj,ff/fif#dkf#H,f left Hrfkff 0/ L.e 0-1.LJ of a?plieC: fori.,c 

ic r,,1;1ov'3d fro. 'l cor to .2orrn ar, ~rti.:.'2ct ::ir to ::.--ei..ove f 1.aL"::; an :i 'olades 

removed l::,J using the sa.'.Tle technique. I have fo~nJ that Juri., 6 the c::>irse 

of expe:Lnents that flake~ anJ ,)lades ha e iistinctive flaLe scars or 

tl1e dorsal si1us and at t.1v proJ<..i"'l::il enl"' 0f tr1<.o flb.'.ces ar.J. JlaJes "':.h.:J..t 

caL1bes t1:1e percussion tool t::i ::mll the flakes awa,1 fro,., ~JhV core 1-i tnout 
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causing the leadi'1g edge to be crushed and cause step fractures . The 

dragging ..iotion of the percussor -;:iulls V1e flakes away an causes the 

.'..'lakes to feather out at their distal ends. It i-muld appear that the 

removal of the overhange is a minor step in Dlatform preparation but 

;nechanicalJ it is difficult if t. e platform part of the core is at right 

angles to the long axis of the core. The angle of the cores top in 
relation dli6 the angle of the overhang 

to 
is so great that the percussor is caused to glance or richoet from the 

surface unless pressure is applied to the percussor simultax1eously as 

it contacts the leadin6 ad6e of the core. It is not uncommon however 

that when examinin.::; abori~inal flakes to fir1d that the Jorsal sides mf t~1e 

flakes were crushed at the platform part to remove the over•hang. In order 

to ohtain a thin blade or flake the platform must also be thinned by removin6 

the overhang and by examining the fla1~e scars or, the dorsal side of the fla'.rn 

at it's proxi:nal end a variety of fla\:e scars will be noted that indicate the 

use of certain techniques. It has been noted that certain Clll ture.l ,:;roupes 

had had individual ryth:ns of re1;1ovin~ the overhang when and if it was removed. 

On t:1e other hand the removal of an overhang left ')} the perviouse 

flake scar if is a si1;1ple r..atter if the platform face of the core is not 

at ri 6ht angles to i-: ' s 10'16 'lxis , anJ is ':,t;;vele.3 or le"'s than a ri,.:,h-: ar._;le. 

The Jercussor pr ~rossure tool can+· ppUed directly to the leading 

edge wi t½.out crushint or causin;::1
0 

step f1v~.c+,,1rin 6 • The ::'la:.Ces on the dorsal 
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The occurance of the lip seems to be characteristic to a.soft perc~ssor 

or at leatt the interval of contact between the percussor and the objective 

piece has been incresed and causes the platform to' be uncrushed and the 

compression rings reduced or eliminated as the ventral sides of the flakes 

are noteable because of their smoothness. The presence of the lip has 

been observed as occurring when f/iNJ experiments have been done by using 

a percussor of a yealding nature by myself , Francois lBoardes , Jaques 

Tixie , Gene Titmus (personal Communication). Problems regarding the 

exact duplication of sev ral aboriginal techniques still remaine unr solved 

and call for the need of more experimentation. Another phase of the use 

of soft percussors and is duplicated by experiments is the forming 

and thinning of bifacial artifacts. This is that a lip is formed on the 

flake because the lateral margin of the artifact is removed with the 

flake because the leading edge penetrates the soft percussor and is 
s 

pulled from the artifact. The character of the flakes removed ii from 

the margins is that at the proximal ends of the flakes or the platform 

part will bear the flake scars that will be bifacial rather than unifacial. 

The removal of the flakes with the lip will not make an overhang on the 

artifact. The flake with the lip will be without an eraillure flake and 

the cone will have no definition and be diffused. Flakes removed in this manner 

will resemble artifacts themselves as the flake will appear to be intentionally 
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bifacialy at it's proximal end and terminate with a feather edge. The 

platform part will extend lateraly and have on it's ventral side a lunate 

overhang rather than the normal bulb of force.The lunate overhang is the 

lip and is found on the flake rather than being found comonly on the core. 

The high part of the platform part may also show signs of abraision that 

could me misinterpeted as use or function rather than grinding to strengthen 

the platform in order to prevent it's crushing or colapseing. 

Pressure flakes derived from retouching an edge that has been dulled 

through use or by intentional grinding and or abraiding will have lips on the 

ventral side and at the proximal ends if the technique used to remove 

them from the objective piece is done by rerr.oving the entire margin of the 

artifact with the flake. Flakes removed with the lip will cause the 

lateral margins to be left very sharp with little or no crushing of the 

retouched edges. Flakes of this style with the lip will ocassionaly 

remove the opposite lateral margin of the biface and can considered 

accedental,. Single flakes and blades are not sufficient to establish a 

technological trait but a series is nessary to show that a rythm and 

a pattern was incorporated in their makeing. The exact mechanical and 

physical problems that cause the lips to occur is not fully understood 

and at this time can only be theoryized. It appears that because the 

flake is pulled away from the parent piece without excessive shock causeas 
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the truncated cone part ( when blade making) to be compressed without 

shattering and also without causing the material .around the cone to be 

damaged 9 while with forming and thinning bifacial implements one can redily 

understand the margins being pulled away with the flake as it is removed. 

The edges of the artifact and the proximal end# of a core have different proble-

ms of angles, • The obtuee angle of the artifact permits the flake to be 

released and also furnishes an adequat footing or platform for the soft 

percussor , while the core when blade makeing has an angle of 90 degrees 

H#N# or less from the long axis which dose not permit one to use a billet 

and confine the force to such a small platform which is common when blaMe 

makeing. Blades made by prehistoric people of both the New and Old world 

do appear and their exact mode of manufacturing is still a matter of conjectior. 



I 
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60, FLAKE BEARING SHARP DEFINITION OF TRUNCATED CONE PART 

The majority of the flakes and blades that at the proximal endH#1fJ/f##J/ilff 

end 
or butt/ffffl#HiNMll be thick from the dorsal side to the ventralside . 

platform face 
Thdlrlift will . commonly bear one or more scars of impact , if more than one 

they show the inaccuraiiry of the knapper and demonstrate that they (the blows ) 

lacked velocity or were too far in from the leading edge , they are common 

when the hard hammerstone was used when makeing simple flakes and bla~es. 

The truncated part will be slightly less than a half circle and will 

be lunate in appearance . Erai.llure flakes are common and a flake removed 

by simple direct percussion without an eraillure flake will be an exception. 

The apex or trunciated cone will be indicative of the area contacted 

by the percussor. A percussor with a wide face will cause the trunciatH­

ion to also be wide and a percussor that is strongly convex at it ' s 

striking part will cause the trunci'ati'on to be 1· imited to the surface 

contacted. The six f tr t e o 1e runciation will sugest the style of percussor 

that was used to remove the flake. # One must bear in mind that there is 

a relationship to the size of fracture plane ~ th 
vO .e size of the cone 

truncation because the truncated part must have sufficient strength of 

material to withstand the force ness~ry to remove the flake or blade . 

Should the ha.rnrne~stone be either too hard or th · e velocity of the blow too 

great, the apex of the cone will colapse or shatter. 



U.13;.1ccessfull atempts to remove flakes will cause cones to be formed 

that will be complete and will still be contained within the objective piece 

The cones that are complete and still within the objective piece are the 

result of ffe/Nf#ffir/HH the percussor being too light or the velocity of the 

blow not suficiently great 9 to remove the flake or blade. Repeted 

abortive a.tempts to remove a flake or blade will cause the cone angles 

to intersect one aib.other and ultimately render the part of the objective 

piece usless because of the indiscrminate planes of fractures caused by 

the intersecting cones. The overlapping of cones also occures #lffl#H 
, n 

in nature from repeted pounding of one stone li#ifffl the other. The repeted 
against 

pecking of a hammerstone on an objective piece results in the causing 

of incipient cones and an ultimate collapse of the surface of the 

ilaterial being worked on( common to the Neolithic p8riod). 

'vihen technicques other than simple direct percussion is used to 

remove flakes and blades the trunciation of the cone part assumes a 

quite different character. ¼hen the platforms are IHl:ltfHI iHf specialy 

( faceting) 
prepared by isolation, grinding i-tfffW-4/#, removal of flake or flakesto 

seat 1 the percussion implement or pressure tool the apex of the cone part 

will be isolated and be an integeral part of the proximal ind of the flake. 

Depending on the angle of the prepared platform to the long axis of the 
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fla·b or blade will cause the truncation of the cone part to conform 

with th truncated part of the cone and will be the platform. Tnere will 

not be the additional bulk of naterial adheriPg around the truncated cone 

a~ with the simple.direct percussion technique. 



(174 )fffl) 

61, FLAKE HAVING NO CONE DEFINITION 

The lack of cone definition is characteristic to flaks that 

have been removed with asoft percussor such as a billet or at least 

a harnmerstone that makes a large co tact area in relation to the size oi 

the flake. Flakes that retain a lip as previoully describ~dunder No. 59 

will fall into this catagory. Tl1b trunciated cone part is spread over a 

broad area because of the wide co.tact between the percussion or pressure 

toolcausing the bulb of force to be diffused. Platforms t.at have been 

isolated and the entire cone is forced to shear from the face of the core 

that has been supported by a rest causes the cone to lose definition. 

Flakes that have veen removed from a core and supported vy an anvil 

cause the cone to be split because of the opposing forces will cause a 

shear to take place between the anvil and the point of percussion. Both 

flake and core have do definition of the cone md a flake removed by the 

shear technique. The positive and negative scars are much the same and 

without bulbs of force. is characte istic is caus~d bJ splitting 

the c ne Ntf by a icat·on ol force at the same an le s th lane 

At · ebble and cobhle ind~~t~ies. of r 0ture. ec.11 ue co o~ o 

Rive Terraces an others Davi..., 
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62, f~~~1B~1t,lfG NEGATIVE BULB ON DORSAL SIDE AND POSITIVE BULB ON 

.-.,. 
There are flakes that are characterized by/.f.l . .ak--1--e~-.f-l,a.k~-•-8..i.-i'• 

sne or more flake scars on the dorsal ~icteof the flake at the proximal ::\jld. 

The flakes are usualy removed by simple direct percussion if the overhang 

is present and the platform has not·been isolated. Both dorsal and v ntral sides 

generaly have deep bulbs of percussion and the presence of an eraillure 

scar on the ventr~l side and ocasionaly the erailure flake still remains 

in the negative scar on the dorsal side . ~'If qi. single rapidly terminating 

flake lDJbeen remov8d from the cone and then another flake struck at the same 

angle as the first out with greater velocity in order to cause a larger 

plane of :flracture. The second flake must ·be struck into the leading edge 

of the core the same distance as as the t ickness of the makers design. 

When the flake is viewed verticaly and looking at the top of the flake 

the flake w~ll ~ppear to resemble the wings of a fl~ING bird. fu~d in 

the old world It is called a Chapeau e Gendarme , or policeman I s ' acf. • 

The Chapeau de G3ndarme flake does not nave the overhang removed before 

it is removed from the core , after ~emoval the r¢r.i.dges on the dorsal 

side are occasionaly removed. This style of flake is admirable suited 

for makeing arrow points and is preformed when it is removed from the core . 

The flake can be used as it is struck from the core or by a minimum of 

pr ssure retouch be made into a projectile point. 
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when the flakes have more than one flake scar 'If'## at the proximal end 

they are usualy on the lateral edges and from the compression rings show 

that prior to taeir removal from the core were taken from the core 

before the Chapeau de Gendarme falke was remove causing scars on the 

lateral margins of the principal flake. The flakes removed on either side 

of the main flake allow the flake to be expanded at it's base or proximal 

end. Naturaly the best of the flakes made in this fashon were used by the 

people that made them and only those that were ill formed and aberraat 

were left for the archaeologist. By the same token if the flake was retouched 

over it's entire surface there would be no clue left as to it's mode of 

manu-facutre. 
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63, PRESENCE OF ERAILURE FLAKE 

Eraillure flakes and fl~ke scars found on the bulb of applied 

force and at the proximal end of the flake scar indicate that the t3la' e 

was remov d bJbeing very suddenly compressed and that the cone of force 

was compressed and the flake caused to e:xfolliate from the bulo. There 

permit 
may be several other causes that/H#ff# the raillure flake to b form d 

Such as a plane of shear being formed that has xceeded the elastic 

li its of the material , these are problems of physics that must be explored 

further before final conclusions can be arived at. The simple fie~d experiments 

conducted in stone flakeing do however show that these egnimatic eraillure flakes 

occure more frequently when the interval of contact between the percussor 

and the objective piece is lessenrl. '1/fH# Their presence usualy- indicates 

that flakes that bear the eraillure scar denotes that the percussion f 

tech.~ique was used to detach the flake. Flakes that have been removed by 

blows of low velocity <md a heavy percussor do cause flakes to be formed 

that have no eraillure flake. Pressure falkes that have been removed at 

right angles to the lateral margin and by the use of prvssure in one i 

direction, down ward without outward or inward will cause the formation of 

eraillure flakes. The formation of eraillure flakes is characteristic 

to certain tech.~iques of percussion and pressure and they may be used for 

~i# dio6nos~t~i:.:::c'.....l:'.p~u,:_r~po:::_:s:::e:::.:s~.'...:'.#~------~-----~------------' "-----~-----~-----
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Er~illure flakes ½ave no ripplein 6 on the side next to the core that 

indicate A -.J 1irect:.on f force while on tr.e ventral side of th& eraillure 

fla:ce or that that was attac:1eJ to the bulbar part, o do have 

compresc:;ion rin
0 s that show that the .:orce orriginates twards the top 

but at an oblique angle, ttis I fail to u1derstand. 

Eraillure Plakes •,rere .. ade intentione.l.1 by Pre-colombi n people in 

the vicini ts of Colim", i:tixico and posc:;iblJ there were other occura,1ces 

of th e~aillur8 being used for orninaments. The eraillure flakes were 

pe1~forated :.iy "laking a :1ole opposi t 0 one another at the margins and then 

attached to one another to make a necklace and it there was a variation in 

size thPy were graduated. The size of these eraiilure flakes ranged 

from three quarters of an inch to an inch and a quarter. The dorsal side 

was convex and wi t hol.lt fo: ce lines and the underside \\"as concave whic,1 

caused the flakes to be transparent because of their thinness. The flakes 

were trimmed to roundness when they were oviate or slithtl.7 irre6ular. 

The use of the eraillure flakes for decoration demonstrates their ability 

to cause these flakes to form at will and expresses a co .. 1plete understanding 

of the behavior of thio particular lithic material, Obsidian. 
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64 , ABSENCE OF ERAILLURE FLAKES 

Bulbs of force that have no eraillure flakes indicate that 

either percussion or pressure was used to remove the initial flake or blade 

with a long interval of contact between the point of force and the objective 

piece. When using percussion the percussor must be of a,material that is 

yeilding to dampen shock and the velocity of the b,low must be reduced 

in order that the cone of' force will not expand and cause the era.illure 

£or so{t hammerstone 
flake to be released . Tne use of the billet is inaicated rather than 

that of using a hard hammerstone~ There are ff however exceptions 

, one is that when a thick flake is removed from a core by the use 

oi' the hard hanrm.erstone the eraillure flake is abs,rnt and is apparently 

due to the resistance of the material from being compressed sufficiently 

to cause the eraillure flake to be formed. Because of the additional 

material at the platform part the cone is not allowed to compress to iJ!ftHlr 

it ; s limit of elasi ticy. The cone upon exceeding it I s elastic 

limit will aparently aause an exfoliation which results in the 

formation of an eraillure flake . 
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65 , P, ~SENCE OF RADIATI G fMJf$j FISSURES BULB AND VE TR.Ai. SIDE: OF FLAKE 

Flak~s removed by use of hard hammerstones and a blow of considerabl 

velocity cause a fissuring radiating from the point of force and away 

-from the direction of the blowtwards the distal en of the flake or blade. 

The presence of the radiating fissures is indicative of the type of 

implement and the intensity of the blow. A slow or low velocity 

blow reduces the interval of contact between the percussor and the 

ohjective piece and eliminates the formation of the radiating 

fissures. The fissures are aperantly caused by the the bulb of 

force being co'npresse.1 to almost it's elastic limit and weakening 

the structure of the cone part of the flake and simultaneously 

as the plane of fracture is caused the cohesion between the f lmke and tthe 

core f# causes the fissures to be f'or'ned. The fissures are not 

simple cracks and are on the surface of the bulb and only if the intensity 

of the blow is too great will splintering occure and on the same planes 

as the fissures which are areas of weakness , caused by the semi collapse 

of the cone. Fissures will occasionaly be extended in long swe ping 

curves to the lateral margins of the f:U.kes and at this tim do not 

understand wether they start at the point pf force or at the margins 
• 

of the flakebut by their character they appear to start at the bulbar 

part of the flikeo Upon close examination the fissures and hacieling 
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resemble a step with a rounded tread and riser , with occasionaly 

a loose piec of the material between the tread and riser , reminisient 

#efHJH#-/HHHHrffl#H# of wav~ motion , which is possible in materials 

that are solids with the properties of a heavy liquid . There 

appears to be a conection betweem the formation of an eraillure 

flake and the fissuring of the bulb because they commonely occure 

together, both due to repid compression of the platform, and cone expa.ntion. 
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66, ABSENCE OF 1tADIATING FISSURES ON BULB OF FORCE 

The absence of fissures in the bulbar part of the flake on the 

ventral side is an indication that force was applied with a long 

period of impact using a low velocity blow with a yeilding percussor. 

Pressure flakeing rarely hac significient fissures tho may have 

eraillure Hill/NI flake scars. Ul'lefull in determining methods of applyiny 

force. Vitrious materials will permit the formation of fesuring 

more eisily than those of a courser chrystalline structure. 

The fissures are usefull to determine the direction of force 

when a flake or blade is broken and the platform or bulbar part is 

missing. The fissures radiate as tangents from the point of applied 

force. 
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67, NATURE ND OCCURANCE OF FISSURES ON THE LATERAL MARGINS OF FLAKE 

The lateral margins of flakes that have this peculiar characteristic 
e g ~ )n +~ ~ vent~ 1 ~i ' ,[7i J th cor. 

of fiss11reing 0 " one 01" 1,otL. (ff!-## o "' a :Clak or bla:..e/, S:)..i i:,h s, epi b cur"v _: 

b• oov s are i!'c te fro' i..he 1,1are,' n l;wa d the origin o.:.' the a .. pli orce , 

5en a 1 ly th ;.itform .) ~·t on he ventr~ 

f.:.ssure.:.n__, is n.ore com 10n on a t. i· lat ~, ma1•e1.ri ... r on an \,, tht:. ie 

" ak Ir ., 

def · ni ti.or, o ) ,rid. on t !:.ex:tur· 
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, . 
1.)' 

. , 
a.:: .... e th- " 1 ~'ce t.0 ' Jl) icate flaJ- s there: ore 

, ,, 
001.,f. fil1 nn u.1: 

f , a j o·"' 01' 1 lnor s 01. ~ wl , not e:xpec -~ ~ 1 ,t- _• 

• '., . C. s 
c co nor. ,..,L 1·es m.:iy 

• J. " l · ...... ".'-1 nts ar cl on1.,r the l'la1<"e that -1f 1f# 1.useci 

::;.se, to n:1k ,. e " lake . J • .l. • cer,nJ na v.J..On ater.;, 

,..., , 
rei oval "n in icr,. I 1 • ec l".ll ,Uf, 



o "" t e c0re and t:1" .nann., in wh · ' 1,-, 

l" . ht a'1gh 
struc'c f ro1, the/ L.,<J. ' int:, e c c- of a tabu l ar .._JJ. c€ of riat. ri· e several 

tine'> at w-1 c. as i i~ :me an the side.:; ·~ : e i-~•ointed. 1a urallJ the 

l engt. o t "'e -"l~ e or ½laJe cano t. ex.:i e ed t '1e l enu th o ~ the ma e? ia 1 einL 

usod ':Jut or :;xpresses "!:.he w; '-'-~ ran e o " .,. a·,:, .:dz~ , f ,.01r1 th :riost d ri ritive t o 

use to ap.rcxi.n&te the width of !..he ar'i f act \, p l 2--..., i ni f la1.;;e,:, ,. o .1 o .J OS.Lte 

rnargins end :o en , O'I" ou 1./li.ng the ength u.f' ' h hinnine, -"h .ke. 


	CE_B35_F15-Item1-001
	CE_B35_F15-Item1-002
	CE_B35_F15-Item1-003
	CE_B35_F15-Item1-004
	CE_B35_F15-Item1-005
	CE_B35_F15-Item1-006
	CE_B35_F15-Item1-007
	CE_B35_F15-Item1-008
	CE_B35_F15-Item1-009
	CE_B35_F15-Item1-010
	CE_B35_F15-Item1-011
	CE_B35_F15-Item1-012
	CE_B35_F15-Item1-013
	CE_B35_F15-Item1-014
	CE_B35_F15-Item1-015
	CE_B35_F15-Item1-016
	CE_B35_F15-Item1-017
	CE_B35_F15-Item1-018
	CE_B35_F15-Item1-019
	CE_B35_F15-Item1-020
	CE_B35_F15-Item1-021
	CE_B35_F15-Item1-022
	CE_B35_F15-Item1-023
	CE_B35_F15-Item1-024
	CE_B35_F15-Item1-025
	CE_B35_F15-Item1-026
	CE_B35_F15-Item1-027
	CE_B35_F15-Item1-028
	CE_B35_F15-Item1-029
	CE_B35_F15-Item1-030
	CE_B35_F15-Item1-031
	CE_B35_F15-Item1-032
	CE_B35_F15-Item1-033
	CE_B35_F15-Item1-034
	CE_B35_F15-Item1-035
	CE_B35_F15-Item1-036
	CE_B35_F15-Item1-037
	CE_B35_F15-Item1-038
	CE_B35_F15-Item1-039
	CE_B35_F15-Item1-040
	CE_B35_F15-Item1-041
	CE_B35_F15-Item1-042
	CE_B35_F15-Item1-043
	CE_B35_F15-Item1-044
	CE_B35_F15-Item1-045
	CE_B35_F15-Item1-046
	CE_B35_F15-Item1-047
	CE_B35_F15-Item1-048
	CE_B35_F15-Item1-049
	CE_B35_F15-Item1-050
	CE_B35_F15-Item1-051
	CE_B35_F15-Item1-052
	CE_B35_F15-Item1-053
	CE_B35_F15-Item1-054
	CE_B35_F15-Item1-055
	CE_B35_F15-Item1-056
	CE_B35_F15-Item1-057
	CE_B35_F15-Item1-058
	CE_B35_F15-Item1-059
	CE_B35_F15-Item1-060
	CE_B35_F15-Item1-061
	CE_B35_F15-Item1-062
	CE_B35_F15-Item1-063
	CE_B35_F15-Item1-064
	CE_B35_F15-Item1-065
	CE_B35_F15-Item1-066
	CE_B35_F15-Item1-067
	CE_B35_F15-Item1-068
	CE_B35_F15-Item1-069
	CE_B35_F15-Item1-070
	CE_B35_F15-Item1-071
	CE_B35_F15-Item1-072
	CE_B35_F15-Item1-073
	CE_B35_F15-Item1-074
	CE_B35_F15-Item1-075
	CE_B35_F15-Item1-076
	CE_B35_F15-Item1-077
	CE_B35_F15-Item1-078
	CE_B35_F15-Item1-079
	CE_B35_F15-Item1-080
	CE_B35_F15-Item1-081
	CE_B35_F15-Item1-082
	CE_B35_F15-Item1-083
	CE_B35_F15-Item1-084
	CE_B35_F15-Item1-085
	CE_B35_F15-Item1-086
	CE_B35_F15-Item1-087
	CE_B35_F15-Item1-088
	CE_B35_F15-Item1-089
	CE_B35_F15-Item1-090
	CE_B35_F15-Item1-091
	CE_B35_F15-Item1-092
	CE_B35_F15-Item1-093
	CE_B35_F15-Item1-094
	CE_B35_F15-Item1-095
	CE_B35_F15-Item1-096
	CE_B35_F15-Item1-097
	CE_B35_F15-Item1-098
	CE_B35_F15-Item1-099
	CE_B35_F15-Item1-100
	CE_B35_F15-Item1-101
	CE_B35_F15-Item1-102
	CE_B35_F15-Item1-103
	CE_B35_F15-Item1-104
	CE_B35_F15-Item1-105
	CE_B35_F15-Item1-106
	CE_B35_F15-Item1-107
	CE_B35_F15-Item1-108
	CE_B35_F15-Item1-109
	CE_B35_F15-Item1-110
	CE_B35_F15-Item1-111
	CE_B35_F15-Item1-112
	CE_B35_F15-Item1-113
	CE_B35_F15-Item1-114
	CE_B35_F15-Item1-115
	CE_B35_F15-Item1-116
	CE_B35_F15-Item1-117
	CE_B35_F15-Item1-118
	CE_B35_F15-Item1-119
	CE_B35_F15-Item1-120
	CE_B35_F15-Item1-121
	CE_B35_F15-Item1-122
	CE_B35_F15-Item1-123
	CE_B35_F15-Item1-124
	CE_B35_F15-Item1-125
	CE_B35_F15-Item1-126
	CE_B35_F15-Item1-127
	CE_B35_F15-Item1-128
	CE_B35_F15-Item1-129
	CE_B35_F15-Item1-130
	CE_B35_F15-Item1-131
	CE_B35_F15-Item1-132
	CE_B35_F15-Item1-133
	CE_B35_F15-Item1-134
	CE_B35_F15-Item1-135
	CE_B35_F15-Item1-136
	CE_B35_F15-Item1-137
	CE_B35_F15-Item1-138
	CE_B35_F15-Item1-139
	CE_B35_F15-Item1-140
	CE_B35_F15-Item1-141
	CE_B35_F15-Item1-142
	CE_B35_F15-Item1-143
	CE_B35_F15-Item1-144
	CE_B35_F15-Item1-145
	CE_B35_F15-Item1-146
	CE_B35_F15-Item1-147
	CE_B35_F15-Item1-148
	CE_B35_F15-Item1-149
	CE_B35_F15-Item1-150
	CE_B35_F15-Item1-151
	CE_B35_F15-Item1-152
	CE_B35_F15-Item1-153
	CE_B35_F15-Item1-154
	CE_B35_F15-Item1-155
	CE_B35_F15-Item1-156
	CE_B35_F15-Item1-157
	CE_B35_F15-Item1-158
	CE_B35_F15-Item1-159
	CE_B35_F15-Item1-160
	CE_B35_F15-Item1-161
	CE_B35_F15-Item1-162
	CE_B35_F15-Item1-163
	CE_B35_F15-Item1-164
	CE_B35_F15-Item1-165
	CE_B35_F15-Item1-166
	CE_B35_F15-Item1-167
	CE_B35_F15-Item1-168
	CE_B35_F15-Item1-169
	CE_B35_F15-Item1-170
	CE_B35_F15-Item1-171
	CE_B35_F15-Item1-172
	CE_B35_F15-Item1-173
	CE_B35_F15-Item1-174
	CE_B35_F15-Item1-175
	CE_B35_F15-Item1-176
	CE_B35_F15-Item1-177
	CE_B35_F15-Item1-178
	CE_B35_F15-Item1-179
	CE_B35_F15-Item1-180
	CE_B35_F15-Item1-181
	CE_B35_F15-Item1-182
	CE_B35_F15-Item1-183

